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NEW CONFERENCE OF THE INTERNATIONAL 
INDUSTRIAL UNION. 

The object of this union, which was inaugurated in 
1883, is to promote reciprocity among the various 
nations, in respect to industrial properties such as pa- 
tents and trade marlis, and, like the Postal Union, to 
secure to the citizens of the respective members cer- 
tain advantages and facilities not otherwise to be en- 
joyed. 

The rules of the Union provide, among other things, 
that trade marks and patents that have been lawfully 
secured in one country may be secured in all the other 
countries belonging to the Union, subject to the res- 
pective laws of the several countries. A priority of 
right to secure patents in the Union is given to the 
original patentee. This priority is denied to citizens 
of countries not members. 

The United States joined the Union in 1887; but 
owing to the extremely liberal nature of our patent 
and trade mark laws in respect to foreigners, they re- 
ceive little additional benefits through the Union ; and 
owing to the peculiar rule of the Union, which only 
allows a term of seven months' priority from the date of 
the original filing of an application for a patent, the 
Americans have received little or no benefits. 

The rules of the Union provide for conferences of the 
members, at which changes and reports may be con- 
sidered. The next conference takes place at Madrid on 
April 1. 

Mr. A. F. Seely, of the Patent Office, and Mr. Francis 
Forbes, of New York, have been appointed to attend 
the conference as representatives of the United States. 
Both gentlemen are highly qualified for the mission. 
Mr. Seely has had a long experience as Principal Ex- 
aminer in the Patent Office. He is familiar with the 
working of our patent laws and the needs of inventors. 
With the trade mark laws he is especially posted, hav- 
ing had charge of that division in the Patent Office 
for several years. The aim of our representatives will 
be to secure modifications of the Union rules, by which 
Americans and all the members will enjoy real bene- 
fits, instead of the present nominal advantages. 

Among the subjects which perhaps will come up be- 
fore the conference is that of the establishment of uni- 
form fees for patents. In this respect there is at pres- 
ent a great divergence, England charges $770 as fees 
for a 14 year patent, France $300 for a 15 year patent, 
and the United States $35 for a 17 year patent. In this 
country the patent holds good for 17 years without 
being worked. In France and other European coun- 
tries, if an American takes patents there he is continu- 
ally subjected to loss of his patent by failure to work it 
within a year or two years. Reforms in these directions 
would be very desirable. As to trade marks and goods, 
it is well known that imitations of American trade 
marks and goods constitutes the principal basis on 
which many European makers flourish and grow rich. 



PROGRESS OF DYNAMITE GUNS. 

Trials were recently made near Utica, N. Y., of shells 
loaded with dynamite auddischarged from an ordinary 
cannon. The location was a ravine at Perryville Falls, 
and the gun used was a 9 inch English Blakesley rifled 
gun. Four successful shots were fired, as follows : 

The first consisted in firing a shell weighing 380 
pounds and containing 534 pounds of dynamite. The 
charge of powder was 12 pounds. The shell struck the 
cliff and one-half of the dynamite exploded. The sec- 
ond shell was the same, using 30 pounds of powder. 
The third shell weigtied 300 pounds and contained 8% 
pounds of dynamite. The charge was 25 pounds of 
powder, the service charge for this gun. The shell did 
great execution on striking the rock. The shell passed 
through an 8 inch tree on the way without exploding 
the dynamite. At the cliff it burst, tore up the rocks 
generally, and split the steel bullet in half, one piece 
landing nearly a mile off. The fourth and final shot 
was the largest ever fired in the gun since testing ; 35 
pounds of powder were used. The shell, weighing 350 
pounds, or a hundred pounds more than the regula- 
tion, contained nearly 19 pounds of the best dynamite. 
This shell blew to powder the quartz block which it 
hit, and the bullet ricocheted up the cliff out of sight. 
The dynamite all exploded at the moment of contact, 
and would have blown a ship out of water. 

In the Justin system the projectile is cushioned and 
protected from the action of the firing charge in such 
a way as to avoid shock and explosion of the dynamite. 

In 1886, 1887, successful trials by Lieut. J. W. Gray- 
don were made at San Francisco, before boards of 
officers appointed by the War Department. These 
consisted in firing dynamite shells from ordinary 
cannon. Many charges were fired, and the effects of 
the dynamite upon the targets were terrific. The gun 
used was a 7 inch Ames wrought iron rifle, 23,000 lb. 
weight, powder charge 23 lb., weight of shell 1221b., 
containing 2^ lb. dynamite. The new plan of pneu- 
matic guns by the same inventor are calculated tobe 
able to throw projectiles carrying from 6 up to 1,200 
lb. of high explosives. 

In 1888 we chronicled the trials with great success at 
Constantinople of the invention of Mr. F. H. A. Sny- 



der, of New York, for throwing dynamite shells from 
ordinary guns. An ordinary field piece was used. Ten 
shells were fired, each carrying ten pounds of a secret 
explosive, containing 94 per cent of nitro-glycerine. 
Mr. Snyder's invention had been previously tried at 
Washington with success. 

The Hotchkiss Ordnance Company are preparing a 
new style of pneumatic gun for firing dynamite shells, 
from which brilliant results are expected. It will con- 
stitute a new style of armament. Is adapted for field 
artillery as well as for ships and forts. 

Our new torpedo boat Vesuvius, launched in 1888, has 
been so far completed that her guns were recently test- 
ed with a degree of success, as will be seen from the 
particulars given in another column. This fast boat 
is provided with three pneumatic guns, each 56 feet 
long and 15 inches bore, capable, it is claimed, of de- 
livering at a distance of two miles a projectile of 1,500 
pounds weight, containing 600 pounds of dynamite. 
No ship now afloat could stand the effect of such a 
projectile. 

These various experiments are promising, and show 
that decisive progress is being made in the adaptation 
of high explosives to the uses of modern warfare. 



The Glory of the Oreat Republic. 

There are some eloquent figures which cannot be re- 
peated too often and which men are too apt to forget. 
The fashion in which this great land has paid its debts, 
while others have increased theirs, is one of them. 
Here are the figures for just a quarter of a century, a 
mere span in the life of nations and the life of national 

debts : 

Principal. Interest. 

August 31. 1865 $2,755,995,275 $151,832,051 

March 4, 1869 $2,525,463,250 $126,389,5.50 

1877 2,088,781,142 94,408,645 

" 1881.... 1,879,950,497 76.745,037 

" 1885 1,405,934,350 47,013,959 

1889 865,106,020 41,000,000 

1890 765,273,750 36,000,000 

Rednotion $1,990,721,525 $125,832,051 

While we have done this, Europe, with about five 
times our population, about four times our wealth and 
not twice our natural resources, has added to its 
national debts in the last 20 years $8,200,000,000, or over 
thrice our total original debt, and the interest charge 
to-day IS thirty-fold our own. In 1865, when our 
figures begun, Europe owed $15,000,000,000. It owes 
to-day over $23,000,000,000, it pays $1,068,000,000 a year 
interest, and is loaded besides with $887,000,000 for 
military, war, and naval expenditures, including pen- 
sions, where our own are $130,000,000. 

This is the lesson of liberty ; these are the fruits of 
freedom, and the Great Republic, without debt, with- 
out an army, without a navy, goes on in the great race 
of prosperity and industrial supremacy, distancing 
these heavily loaded competitors. — Philadelphia Press. 

< I I I » — 

Improved Photo-Prliiting Plate Process. 

M. Chas. Guillaume Petit has perfected a process 
of typographic engraving which insures, with skill, 
the absolute purity of the whites. This is the process: 
The photograph is printed on a copper plate, covered 
with bitumen, and developed with essential oil, which 
leaves the copper bare in the absolute lights. It is 
washed, dried, and finally covered with powdered 
resin. It is then heated until a grain is perfectly 
formed. This dressing of resin on the insoluble bitu- 
men has the property of rendering the bitumen 
soluble wherever the grain is formed. By plunging 
the plate again into the turpentine bath, the dissolved 
resin leaves a deep perforation in the bitumen. The 
plate is then recoated with a solution of bichromatized 
gelatine; it is then exposed under the same negative 
by the aid of registration stops previously arranged, 
and is developed with perchloride of iron. In the pure 
whites there is no grain, and we have a plate where 
there is no need to have recourse to a tool in order to 
obtain the whites. Prints were shown in support of 
this process, which is very interesting, and may lead 
to other applications. M. Petit says that the dressing 
of resin has the effect of deoxidizing the bitumen 
rendered insoluble by light. We ought to know, in 
the first place, whether this insolubility proceeds from 
oxidation. Messrs. Chevreul and Kaiser have demon- 
strated that the effect caused by light is produced 
without the presence of oxygen, but with this reserve 
concerning a detail only affecting the theoretical ques- 
tion, we recognize the truly practical and very interest- 
ing communication of M. Petit. — Photo. News. 



Cocaine Pencils for Use on the Skin. 

A writer in the British Medical Journal makes a 
suggestion which is easily convertible into a capital 
article for a cosmetic "special." It is, in short, a pen- 
cil or " stick" for use on the chafed and irritated skin, 
or on skins very susceptible to insect bites, etc. He 
says that an addition of two per cent of cocaine to the 
ordinary cacoa butter pencils converts the latter into a 
cosmetic remedy, which gives almost instant relief 
when rubbed over the irritated spot. 
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Electricity on Board ^Varshlps. 

A paper by S. Dana Greene, late ensign of the U. S. 
navy, on the use of electricity on board ships of 
■war, is published in the last quarterly report of the 
proceedings of the United States Naval Institute. Mr. 
Greene suggests, among other things, that the electric 
motor could replace auxiliary engines on board war- 
ships, and enumerates these auxiliaries as follows : 

Steam, air, and condenser pumps located in engine 
room, both for main and auxiliary condensers. Steam 
pumps for fire purposes, for pumping out the ship, 
washing decks, etc. ; steam reversing engines for each 
engine ; steam engines for jacking the engines ; steam 
steering engines ; steam capstan engines ; blower en- 
gines for producing forced draught in the fire room ; 
ventilating engines for ventilating the living spaces be- 
low ; hoisting engines, under which head are included 
steam ash hoists and hydraulic ammunition hoists ; 
steam winches about the decks for lifting heavy weights, 
swinging out boats, etc. ; steam or hydraulic training 
engines for large guns ; steam engines for driving the 
dynamos; steam engines for working lathes, drills, etc, 
in workshops. 

Taken together, these auxiliaries will aggregate 40 or 
50 engines on a large ship, representing perhaps 300 
horse power. The engines, however, are never exert- 
ing their maximum power at the same time. Hence, 
if the work were done by motors, not over 60 or, 70 per 
cent of this 200 horse power, allowing liberally, would 
have to be provided for in the dynamo room. 

Transmission of Power. 

M. Marcel Deprez gives an account of the electrical 
transmission of power at Bourganeuf, in the Comptes 
Rendus, the following abstract of which appears in 
the Institution of Civil Engineers' Transactions. The 
author first calls attention to the partially successful 
experiments on electric transmission of power between 
Paris and Creil which he made in 1886, and which demon- 
strated that 80 h. p. could be transmitted when 165 h. p. 
was being absorbed by the generator. In these experi- 
ments a pressure of 9,000 to 11,000 volts was used, and 
the failure of completely satisfactory results was attri- 
buted to the improper construction of the connecting 
cable, todefectsof organization, and want of experience 
now available. This year, however, the authorities of 
the town of Bourganeuf decided, if possible, to utilize 
the power of a waterfall on the Maulde, situated 1,100 
yards from St. Martin-le-Chateau, and 8^ miles from 
Bourganeuf, and the work was intrusted to the Societe 
pour la Transmission de I'Electricite, engineered by 
the author. The fall utilized is about 100 ft., and 
develops 130 h. p. in a horizontal turbine making 150 
revolutions per minute. The generator is a high ten- 
sion dynamo having two armatures on the same shaft 
in series with one another, of the form known as the 
Deprez model. The electrical details of each armature 
are as follows : Resistance two ohms, diameter of wire 
two millimeters, allowing for the armature a total cur- 
rent of 35 amperes. 

The machine is separately excited, the magnets ab- 
sorbing 90 volts 20 amperes, rather more than 2 E.H.P. 
The line is double (out and return wires), composed of 
bare silicon bronze wire five millimeters diameter 
(about No. 6 B. W. G.) carried on porcelain insulators, 
giving an insulation resistance practically infinite even 
after prolonged rain. The total resistance of the line 
is 23 ohms. The motor is identical with the generator, 
and is excited by part of the current from the dynamo 
used for the illumination of the town, while to start 
the motor the current from a set of accumulators is 
used. The actual lighting machines are Gramme dy- 
namos. Experiments with an artificial line having a 
resistance of 25 ohms gave the following results : E. M. 
F. at generator terminal 3,550 volts, current 30 am peres, 
the E. M. F. of the lighting machines being 115 volts 
and the current 376 amperes, taking the efBciencies of 
the low tension dynamos at 80 per cent, and the high 
tension machines (as experiment showed) at 90 per 
cent. This experiment proved that 60 h. p. could be 
developed at Bourganeuf on expenditure of 100 h. p. 
at St. Martin. The actual working of the machines 
has proved admirable. The regulation is effected by a 
pure water liquid resistance, and by a code of signals 
from the motor attendant to the attendant at the gen- 
erator station. In a month there was only one stop- 
page of the generator and three of the motor, prin- 
cipally due to the inexperience of the enginemen. 
Particular precautions have been taken to avoid 
damage to the machinery from lightning discharges 
from the line, which appear to have been successful, 
but the methods adopted are not described by the 
author. 



Electrical Calcnlatlons.- 

T. O'CONOK SLOANE, PH.D. 



-I. 



The readers of this paper often send questions as to 
the battery required to do different kinds of work. It 
is believed that a few words on the subject will be ap- 
preciated by them. 

In fixing the requirements in any case of electrical 
supply, three factors are concerned, the maximum dif- 
ference of potential in the circuit, or the electromotive 
force, the resistance of the circuit, and the current re- 
quired. Any two of these being given, the third is de- 
ducible by Ohm's law, which may be thus expressed: 
The current, C, given or required is equal to the elec- 
tromotive force or difference of potential, E, divided by 



the resistance, R 



■ («=S) 



Amperes, volts, and 



A Xelepbone Signal Needed. 

Those who have spent a half hour or so trying to 
ring up a man at the other end of a telephone line, and 
have found out after much effort thattherewasno one 
there, would feel better if there was on the market 
something which would at once, when a box was rung 
up, give a signal stating that there was no one to re- 
ceive a message, and how convenient if some attach- 
ment could be devised for communicating the time the 
person would return to receive the message. 



ohms are generally used as the units of current, of po- 
tential or electromotive force, and of resistance respec- 
tively. 

In considering the battery to be used, we must have 
regard, a, to the minimum number of cells that will do 
the work, and to their arrangement, or, b, to the pro- 
per number of cells to work economically. As regards 
the latter, it may be said that, theoretically, the more 
cells we use, the more economical will be their working. 
We can apply practical considerations only in deter- 
mining the economical number, because of the fact 
stated in the preceding sentence. We may first con- 
sider case a. 

A battery cell is rated by its resistance and electro- 
motive force. Dividing the last by the first, we get the 
current it can give through an external resistance equal 
to zero, or infinitely small. Multiplying such current 
by E. M. F. (electromotive force), we obtain the energy 
which it can develop through such a circuit, such en- 
ergy being expressed in volt-amperes or watts. Sup- 
pose a battery giving 2 volts E. M. F. with a resist- 
ance of ]4 ohm. Its current through zero resistance 

o 
is equal to -r^ or 8 amperes. The energy It can de- 

velop through zero external resistance is equal there- 
fore to 8 amperes multi|ilied by 3 volts=16 volt-amperes 
or watts. To ascertain the energy absorbed by any 
appliance, a lamp for instance, the same calculation is 
gone through. A iOO volt lamp of 30 ohms resistance 

requires a current of ^x- = 3J^ amperes, absorbing 

100 volts multiplied by 3)^ amperes = 3333^ watts of 
energy. 

The general rule for determining the minimum num- 
ber of cells required per lamp, etc., to be supplied may 
be thus stated : Divide the energy absorbed in a single 
lamp or other apparatus by one-quarter of the energy 
of a single battery cell as determined above : both en- 
ergies being expressed in watts. The quotient is the 
smallest number of cells that will do the work. In the 
case cited in the preceding paragraph the lamp energy 
is 338J^ watts. One-quarter of the battery cell energy is 

J = 4 watts. Dividing 333^ by 4, we obtain 833^ cells 

as the number required. 

This rule is derived from the following considera- 
tions. If a current is passing through a circuit, 
energy is expended on any portion of the circuit in 
proportion to its resistance. If, therefore, a battery 
supplies an external circuit of resistance equal to its 
own, one-half the energy is expended in the battery 
and one-half in the external circuit. But the total 
current or energy expended on the whole circuit is 
equal to one-half that which the battery could develop 
with an external circuit of zero resistance. Therefore, 
the external circuit (lamp or other appliance) receives 
only one-quarter of the sum of the energies of the cells 
when calculated as short-circuited. 

A less abstract way may be taken to reach the same 
result. A given battery does the maximum work when 
its internal resistance is equal to the resistance of the 
external circuit. By its internal resistance it acts as a 
rheostat. To force a given current through a lamp or 
other appliance and through its own cells, double the 
voltage is required that would supply the lamp alone, 
because the resistance of the battery in addition to the 
external resistance has to be overcome. Hence, double 
the cells required to give the voltage of the lamp have 
to be placed in series, and as this doubles the resistance, 
the number of cells has again to be doubled in order to 
form a parallel circuit, thereby reproducing the original 
resistance. This quadruples the battery, and the rule 
embodies this multiplication of the cells. 

Thisrule is of interest, as it is so general. But where a 
definite voltage and amperage are to be supplied, it 
does not always apply. Thus, it gives the minimum 
battery required per lamp where a number are to be 
supplied, but not necessarily the number required for 
a single lamp only. The following rule is simple and 
of general applicability : 

Express the ratio of resistance to voltage in the ap- 
pliance to be supplied and call it 1 : m. Do the same 
far one cell of the battery. If it is 1 : 3 m or 1 : 3 n ; 
that is to say twice as great, or more than twice as 
great, as that of the outer circuit, lamps, etc., the cells of 
the battery must be arranged in a single series in num- 
ber deduced by the following rule : The number of cells 



equals the amperage of the outer circuit (lamp or other 
appliances) multiplied by the resistance of the same 
outer circuit divided by the difference between the 
voltage of a single cell and the product of the amper- 
age of the outer circuit by the resistance of a single 
cell. Using small letters for the cell constants, and 
large ones for the outer circuit constants, the formula is 

P R 

thus expressed: Number of cells = -z — If the cell 

e — V r 

ratio is less than 1 : 3 n, then, by placing two or more 
cells in parallel, a group can be made which will 
satisfy exactly or exceed as little as possible this ratio. 
Then the formula given is to be applied to such group 
exactly as if it was a single cell. 

Suppose a 100 volt Z}4 ampere lamp is to be sup- 
plied. The resistance of such a lamp is found by divid- 
ing 100 by 33^, giving 30 ohms. Suppose it istobe sup- 
plied by a battery of cells, each of 2 volts electromotive 
force and 34 ohm resistance. The lamp ratio of resist- 
ance to voltage is 30 : 100 or 1 : 33^. The battery cell 
ratio is 3-4 : 2 or 1 : 8. This latter being more than twice 
as great as the lamp ratio, the cells must be placed in 

OR 



series by the formula : Number of cells = 



33^ X 30 



100 



e - Cr' 



100 



or 85^ cells. To test 



2 -(3}^ X M) 3 -0 833 ~ 1-16G 

the accuracy of the work, we may apply Ohm's law. 

= RTTpT 86 cells give E -.= 173 volts R = 213^ ohms. 

R we know is 30 ohms. Substituting these in the 

173 
formula, we have = -gjr~ , = 3 04 amperes. A 

slight excess of current is given, as we have taken y^^ 
of a cell too much, which is unavoidable. 

Next assume the same lamp to be supplied by a bat- 
tery of the following cell constants : e = 1 r = 8 c = Js- 
The battery cell ratio of r to e is 8 : 1 or 1 : 3^. Fifty- 
four such cells placed in parallel will reduce the resist- 
ance to ^ this amount, or the resistance of the group 
will be expressed by i^ ohm, giving the ratio ^ : 1 or 

1 ;6'675. Applying the formula to this group, whose 
electromotive force is still 1 volt, we have : Number of 



groups = 



33^ X 30 



10* 



= 200 groups in series. 



l-iSVi X A) "0-506 
nearly : or 54 cells in parallel and 300 cells in series, a 
total of 10,800 cells. Testing the correctness of our 

work by Ohm's law, we have current = or 34 

3o '5 -)- 30 

amperes, again a slight increase over that required. 



^ ( t I > 

Trying tbe Air Onns on tbe Vesuvius. 

The Secretary of the Navy having been unwilling to 
receive the dynamite gunboat Vesuvius from its con- 
tractors, because the former trials of the guns with 
which she is supplied had been made with dummy 
shells, a new trial was ordered with "live" shells, 
which took place on the Delaware River, a few miles 
below Philadelphia, March 13. Gun cotton instead of 
dynamite was used in the shells, the kind of dynamite 
desired not being readily obtainable. Three 500 pound 
shells were fired, on a mile range, the No. 1 projectile 
passing 350 yards over the mile, the No. 3, 300 yards, 
and the No. 3, 400 yards. A large company of engi- 
neers and naval officers was present, and the trial was 
declared to be a great success. The three shells ex- 
ploded with great accuracy at the instant they had 
been adjusted to go off, the first one being five seconds 
after striking the water, the second one second after, 
and the third at the instant of striking. The report 
of the latter explosion was heard at a great distance, 
and is described as having been sharper than that 
from any high-powered gun at present in use by our 
government. 

The public has been led to believe this ship was 
built for the express purpose of firing dynamite shells, 
but so far not a single charge of this explosive has been 
fired, and there appears to be no one willing to take 
the responsibility of subjecting the vessel to a dyna- 
mite test. Can anybody tell us what is the real 

trouble ? 

i< < ■ > > 

Xlie Head and the Brain. 

Dr. Starr, of London, says that it is impossible to 
draw any conclusion from the size or shape of the head 
as to the extent or surface of the brain, and so as to the 
mental capacity. It is absurd to judge of the brain 
surface by either the size of the head or the extent of 
thesuperficial irregular surface which is coveredbythe 
skull, without taking into consideration thenumber of 
folds or the depth of creases. " For a little brain with 
many deep folds may really, when spread out, have a 
larger surface than a large brain with few shallow 
folds." What do phrenologists say to this ? 



Camphoric acid is a substance that has been intro- 
duced very recently into medicine. It is a crystalline 
body, forming colorless, needle- like crystals, it is diffi- 
cultly soluble in water, but dissolves freely in alcohol 
and ether. It is recommended for external applica- 
tion in the treatment of chronic diseases of the larynx, 
throat, and nose, and is administered in solutions of 1 
per cent or more in weak spirit. 
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SMOKELESS GUNPOWDER. 
Much has been written lately concerning the smoke- 
less powder that has been adopted by the French army, 
and which foreign nations have vainly tried to copy. 
Nevertheless, comparatively few have had the oppor- 
tunity of witnessing any experiments with this new 
product, and do not recognize certain differences that 
exist between the old and the new powder. Without 
examining into the ballistic propertiesof this explosive, 
we shall refer simply to the suppression of the smoke 
and the advantages to be derived therefrom. 

Through the kindness of one of our colleagues, Mr. 
Paul Gers, the distinguished amateur photographer, 
we have the good fortune to be able to present to our 
readers two very interest- 
ing photographic repro- 
ductions of the trials. The 
first photograph. Fig. 1, 
represents a volley iti which 
the gun used was of the 
model of 1874, and the 
other proof represents a 
similar trial in which the 
gun with the smaller cali 
ber of the model of 1880 
was used. 

In the first trial common 
powder is used ; in the sec 
ond, the smokeless powder. 
The difference is very strik- 
ing and scarcely needs any 
comment. 

It must be borne in 
mind, however, that in the 
discharge of firearms the 
cloud of smoke is very 
rapidly modified in such a 
way that it presents a very 
different appearance at dif- 
ferent instants. The proofs 
in question were taken im- 
mediately after the order, 

" Fire.'' Thus, with the model of 1874 and the old pow- 
der the cloud of smoke is at once projected forward and 
then floats back upon the troops, whom it conceals com- 
pletely. The photograph shows the first period after 
discharge. With the new powder, at the discharge 
there is a slight veil, which immediately disappears. 
This veil is entirely invisible at a distance of 100 paces. 
In the instantaneous photograph it is exaggerated, and 
the photographic plate in this, as in other cases, has 
brought out more than the eye is able to perceive. This 
absence of smoke will have an unforeseen influence upon 
future wars. 

The troops will be able to shoot with much greater 
accuracy, as they will not be blinded by the smoke of 
the powder. Furthermore, their position will not be 
as readily indicated to the enemy as with the old pow- 
der. 

It is well known that the location of the person shoot- 
ing is not able to be determined with any accuracy 
without the help of the 
smoke. On the other hand, 
the troops of the second 
line, who serve as a sup- 
port and re-enforcement 
and who could conceal 
their movements under the 
curtain of smoke produced 
by the first fire, lose the 
benefit of this shield, the 
advantage of which, how- 
ever, is much questioned 
by competent authorities. 
The adoption of the smoke- 
less powder will certainly 
introduce some changes in 
military tactics, and it will 
be interesting to observe 
what modifications will be 
introduced into the tactics 
on the field of battle. — Al- 
bert Londe, in La Nature. 

^1 » ■> ~ 

Height of Wave Dashes. 
At the office of Major 
Handbury, United States 
Engineer, is to be seen a 
" dornick " of basalt weigh- 
ing 62 pounds, which was brought from Tallamock 
Light by Mr. McClure, lampist of this district. 

He reports that a most fearful storm was lately ex- 
perienced at the rock, and that the dornick was thrown 
up by the force of the waves and fell on the roof of the 
lightkeeper's house, 110 feet above the sea level, break- 
ing a hole in the roof. The waves were so high that 
the water came down the chimney of the boiler house 
of the fog siren in torrents, and poured out through 
the tubes of the boiler. The chimney is about 130 feet 
above sea level. The spray entered the cowl of the 
chimney over the lamp, which is 150 feet above sea 
level, and ran in streams to the bottom. — Portland 
Oregonian. 



The Florida Phosphates. 

In the maze of accounts from all quarters of South 
Florida, the following may be accepted as an approxi- 
mate location of the Florida fertilizer belt. From 
about Archer, a point on the south border of Alachua 
County, a line slightly east of south may be drawn to 
the mouth of Peace River, which empties into Char- 
lotte Harbor. This line, according to present know- 
ledge, fairly bisects the available fertilizer field, which 
averages about a dozen miles in width, and, it will be 
seen, constitutes at least a third of the west part of the 
peninsula. The limits north, south, and west are, of 
course, subject to revision with the investigating spirit 
encouraged, and it is already claimed that phosphates 




Fig. l.-FIRING A VOLLEY WITH COMMON POWDER. 



in similar abundance may be found in the northwestern 
counties. The line mentioned extends through parts of 
Alachua, Levy, Marion, Citrus, Hernando, Pasco, Hills- 
boro, Polk, and De Soto counties, and is about 160 miles 
in length. 

Although everywhere throughout the territory tra- 
versed by this line every one is on the alert in regard 
to phosphates, and the far southern counties are already 
the scene of surprising development, perhaps the main 
center of interest is the little town of Dunnellon, on the 
Withlacoochee River, which forms the boundary be- 
tween Marion and Citrus counties. It is a striking 
illustration of the newness of the discovery that only a 
few months since, in a pamphlet setting forth the 
beauties and advantages of the country around Dun- 
nellon, while picturesqueness, health, orange groves, 
vegetable gardens, boating, fishing, etc., were freely 
spoken of, not a word was said as to phosphates, which 
are now the all-absorbing subject. The particulars of 




the original discoverers of the South Carolina phos- 
phates, visited the spot, and his verdict confirmed the 
dawning supposition. The speedy result was the pur- 
chase by Mr. Dunn and a number of other capitalists 
of many thousands of acres of phosphate lands, and 
the formation of the Dunnellon Phosphate Company, 
with a capital stock of $1,300,000. Representatives of 
the Bradley Fertilizer Company, of Boston, are said to 
have bought 4,000 shares in the Dunnellon Phosphate 
Company, for which they paid nearly $400,000. The 
Dunnellon Company controls 35,000 or 40,000 acres of 
the best lands. The Baldwin Fertilizer Company, of 
Savannah, has bought not less than 40,000 acres of 
phosphate lands. Representatives of the Augusta 

Fertilizer Company, of 
Georgia, are also buying 
largely. Many of the hea- 
viest investors are Florida 
men, but nearly every large 
fertilizer firm in the United 
States has a representative 
either buying up lands or 
getting short options on 
them. The excitement 
throughout all the adja- 
cent country is intense. 
Land hitherto deemed al- 
most valueless commands 
almost anything the owner 
likes to ask, and many 
formerly poor men are re- 
alizing fortunes on their 
sales. 

In the country tributary 
to Peace River much the 
same spirit prevails. In 
the neighborhood of Ar- 
cadia, which is a second 
Dunnellon, at present 
three companies are ope- 
rating — the Moorehead, 
Scott, and Peace River 
Phosphate Company. The Moorehead Company is 
building a railroad from the Arcadia depot to the 
works at the river. The Peace River Phosphate Com- 
pany is a heavy corporation, with headquarters in New 
York City, Gen. Nutters as president, and Maj. Single- 
ton local manager. The Scott Company have put up 
works at Zolfo Springs, a railway station eighteen 
miles above Arcadia, and will soon be shipping heavily. 
It is expected that soon the three companies will run a 
regular phosphate train daily to the North. In the 
neighborhood of Bartow, in Polk County, large finds 
have been made, and sales of land have been effected 
at a great advance. The phosphate deposits around 
Port Meade are reported as large and exceedingly rich. 
The discovery of phosphates in Florida, in almost 
incredible abundance and a large portion undoubtedly 
of the highest value, is indeed a wonderful event in 
the history of a State that has experienced extraordi- 
nary vicissitudes. It comes most timely when the 

whole industrial commu- 
nity is awakening to a 
sense of its strength, and 
it will give a stimulus to 
every energy of the people. 
It will make Florida the 
headquarters of an inter- 
est contributing to the 
main industries of the 
country, and in more 
senses than we can pause 
to enumerate, it will bring 
Florida to the front rank 
of States in wealth and in 
industrial and commercial 
importance. — The South. 



Cheap 



Prodnctlon 
Iron. 



Fig. 2.-FIRING A VOLLEY WITH SMOKELESS POWDER 



the discovery and the resulting incidents are highly 
interesting. Hon. John P. Dunn, who is the ruling 
spirit in a great enterprise which has already made 
Dunnellon famous, has given for publication a state- 
ment which shows graphically the origin of what has 
transpired. Last June Mr. Albertus Voght left with 
him a package of marly earth discovered in digging a 
well near Dunnellon. He determined to have it ana- 
lyzed. The result showed that it was rich in phos- 
phoric acid, and that in fact this " flinty-looking gray- 
ish white substance " represented a hitherto overlooked 
mine of wealth for Dunnellon and all Florida. Investi- 
gation proved that the substance existed in immense 
quantities. Professor Shepard, of Charleston, one of 



A correspondent to one of 
our daily newspapers states 
that the balance sheet of 
the Woodward Iron Com- 
pany, of Birmingham, Ala., 
a few months ago showed 
the total average cost to 
the company, including re- 
pairs, interest on capital 
invested, improvements, etc., of producing pig iron, 
had been only $8.36 a ton for the year just then ended. 
During one month of the year the average total cost 
had run down to $7.71 a ton, which is the lowest we 
have ever known of pig iron being produced. 



PiBE IN A Car. — On the west bound overland train 
from Ogden, February 37, when 35 miles west of that 
point, a fire was discovered in the mail car. Finding it 
impossible to extinguish the flames, an effort wasmade 
to reach a water tank six miles distant, and, although 
the speed of a mile a minute was maintained, the water 
tank was reached too late to be of much use, 158 sacks 
of through mail being almost wholly consumed. 
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An Insurance 



Company n^ith 

Assets. 



over $100,000,000 



The forty-fifth annual report of the New York Life 
Insurance Company, a summary of which appears in 
another portion of this paper, presents some telling; 
figures as to the great strength and remarkable pros- 
perity of the company. Its income for the year 1889 
was over twenty-nine million dollars, and it paid to 
policy holders during the year over twelve million dol- 
lars. The assets of. the company on January 1,1890, were 
$105,053,600. It goes without saying, therefore, that 
those insuring in such a company may be quite as sure 
of the prompt payment of the amount called for by each 
policy as they would be if the money itself was deposited 
to their credit in the best bank or trust company. All 
theleadingitems in thecompany's businessshow a large 
increase over the corresponding items for the preceding 
year, and with the excellent management which has been 
for so many years an eminent characteristic of the com- 
pany, it is difficult, if not impossible, to conceive of 
any calamity so serious as to materially impair its re- 
sources. 

. — . a ( ■ > >i ■ 

AN IMPROVED CVRTAIN FIXTURE. 
A fixture especially adapted for use with curtains 
covering shelving in stores, whereby the curtains may 
be readily rolled up or unrolled, is illustrated here- 
with, and has been patented by Mr. John L. Baker, 
of Greensborough, N. C. Figs. 1 and 2 are sectional 
views of the operating parts, Fig. 3 representing the 
practical application of the improvement. Beneath 
the cornice and secured thereto are arranged perpen- 
dicular hangers, each carrying a grooved friction pul- 
ley, and slightly to their rear are secured horizontal 
sheaves, each carrying a grooved pulley, a series of pins 
being also projected outward from the beading or cap 
piece beneath the cornice, each pin carrying a loosely 
turning collar, and these collars forming friction rolls 
for a strip or bar of wood about one-half the length of 
the cornice. The upper end of the curtain is rigidly 
secured to the beading or cap piece, the curtain hav- 
ing a pole at its lower end, and cords secured to the 
cap piece passing downward on the inner face of the 
curtain and perpendicularly upward on its outer face 
the number of cords used being determined by the 




AN lUFROVED LISTER AND DRILL. 
The accompanying illustration repre.sents a com- 
bined lister and drill whereby any desired amount of 
soil can be turned onto the seed in the center of 
the trench formed by the plow. Fig. 1 being a plan and 
Fig. 3 a perspective view, while Fig. 2 is a sectional 
elevation of the seed box. On the plow beam is pivoted 



BAKER'S CURTAIN FIXTURE. 

length of the curtain. The bar sliding on the sleeved 
pins has a friction roller journaled at one end, and all 
the cords which pass upward in front over the hanger 
pulleys, and certain of the cords which pass through 
the ■Sheaves, are attached to the rear of the sliding 
bar, there being a connection between the end of the 
bar carrying the friction pulley and a windlass. As 
shown in the illustration, two reels are provided for 
the manipulation of two curtains, both of which cover 
one set of shelving, as when an inner gauze and an 
outer heavy curtain are desired, the reels being ad- 
justable to manipulate each curtain separately. Shelv- 
ing on opposite sides of a partition may also have cur- 
tain fixtures operated from one shaft or windlass. 




LOUGHRY'S LISTER AND DRILL. 

a curved bar carrying a wheel traveling on the ground 
in front of the plow, and designed to regulate the 
depth of the trench to be formed, the bar being ad- 
justable higher or lower by means of a pin passed 
through apertures in its forward end and the plow 
beam. Near the rear end of the beam is pivoted a 
backwardly extending frame, carrying at its rear end 
a shaft with a grooved wheel held in line with the 
plow, and on this shaft is a sprocket wheel which ope- 
rates, by means of a chain, the seed-dropping wheel, 
the latter having recesses in its periphery adapted to 
register with an aperture in the bottom of the seed 
box. The seed are discharged into a spout extending 
downward between the mould boards into the center 
of the trench formed by the plow, the latter having a 
small ridger or subsoiler extending below to form a 
small furrow into which the seed is dropped. Angle 
irons are secured on each side, back of the seed box, 
and two rods are adjustably attached to depend from 
these angle irons, there being mounted to turn loosely 
on the lower end of each of these rods a concaved disk 
held in front of the rear grooved wheel, these disks be- 
ing set at an angle to each other, so that the soil turn- 
ed up by the plow is thrown onto the seed dropped in 
its rear. The grooved wheel following directly behind 
the disks serves to tamp and give an oval form to the 
ridge over the seeds in the bottom of the trench. The 
rear end of the frame is pivotally connected with a rod 
extending upward between the plow handles, and on 
this rod is a handle by means of which the operator 
can conveniently lift the grooved wheel and the disks 
when desired, or by which they may be retained in 
elevated position. Next to the handle is also pivoted 
a spring lever pivotally connected by a link with a 
scraper, for scraping off any dirt gathering on the 
periphery of the grooved wheel. 



The structure is of wrought iron posts and girders; 
the posts having a horizontal section of 14 in. by 15 in. 
Provision for expansion and contraction of the longi- 
tudinal girders to the amount of ^ in. will be made in 
each span ; one end of the girder being free to move, 
and the other bolted to the cross girder. The clear 
spans of the girders will range from 45 ft. to 60 ft. The 
cross girders will be of wrought iron with upper and 
lower chords and web members riveted up of plates 
and angles. 



The Eyes of tlie mole. 

Carl Hess, the German naturalist, says Nature, has 
proved by minute microscopical investigation that the 
eye of the mole is perfectly capable of seeing, and that 
it is not short-sighted, as another naturalist (Kadyi) 
would have us believe. Hess maintains that, in spite 
of its minute dimensions — 1 millitneter by 0'9 millime- 
ter^the eye of this little creature possesses all the ne- 
cessary properties for seeing that the most highly de- 
veloped eye does, that it is, indeed, as well suited for 
seeing as the eye of any other mammal, and that in 
the matter of refraction it does not differ from the 
normal eye. In order to bear out the theory of short- 
sightedness, the physiological reason was adduced that 
in its subterranean runs the mole is accustomed to 
see things at close distances, and that its eye had be- 
come gradually suited to near objects. But to this 
Hess objects that the mole when under ground most 
probably makes no use of his eyes at all, as it would 
be impossible to see anything, owing to the absence of 
light, but that when he comes to the surface, and es- 
pecially when he is swimming, he does use his eyes. In 
order to accomplish this, he only has to alter the erect 
position of the hairs which surround and cover his 
eyes, and which prevent the entry of dirt when he is 
under ground, and at the same time to protrude his 
eyes forward. 

^ « .» » » 

AN IMPROVED SENSITIVE DRILL. 
The accompanying illustration represents a new form 
of drill, in which the variations of speed and power are 
designed to be so completely under the control of the 
operator, and the adjustments so perfect, that the per- 
son using the drill is always able to determine the 
pressure which is being applied. The speed of the drill 
spindle can be increased or diminished instantly, or 
the motion reversed, without stopping the machine or 
shifting belts, more or less power being applied to the 
spindle as the size of the drill or the nature of the work 
may require. The feed lever has a very sensitive ad- 



DECISIONS RELATING TO PATENTS. 
Snpreine Court of the United States. 

BVORY V. BURT. 

Letters Patent No. 59,375, issued to Alexander F. 
Evory and Alonzo Heston, November 6, 1866. for an 
improvement in boots and shoes. Held to be for the 
manufactured article and not for the mode of produc- 
ing it, and declared to be invalid for want of patent- 
able novelty. 

A mere carrying forward or more extended applica- 
tion of an original idea^a mere improvement in de- 
gree^is not invention. 

Where certain parts of a water-tight shoe were old, 
a simple change in the form and arrangement of such 
parts, subserving the same purpose as like parts of 
shoes constructed under earlier patents and without 
causing any new function to be performed, does not 
constitute invention. 



The Chicago Elevated Railnray. 

The Lake Street elevated railway, of Chicago, is now 
in progress of construction. The line is from the east 
end of Lake Street along that street to the village of 
Oak Park, about four and one-half iliiles. In order to 
get a franchise for the line, it was necessary to obtain 
the consent of fifty-one percent, of the owners of the 
property fronting upon it, exclusive of public property. 
This has been done, says the Railroad Gazette, and the 
company has contracts with the property owners and 
receipts for payments for right of way, thus prevent- 
ing future questions of damages. 

The posts are placed on the curb line. The stations 
are to be built in the middle of the blocks, in buildings 
bought or erected by the company, leaving the side- 
walks entirely free. It is proposed to build the " up" 
and " down " stations on alternate blocks, and to make 
them architectural improvements to the street. The 
entrances and exits will be entirely within the build- 
ings, and manyapplioationshavealready been received 
for renting office room in the stations, and the com- 
pany expects to make them a considerable source of 
revenue. By the requirements of the ordinance the 
company is compelled to build sixteen stations for four 
and one-half miles of road, but it is contemplated to 
start with thirty-two. 

The plans and specifications for the structure have 
been prepared under the supervision of Mr. Theodore 
Cooper as consulting engineer. A contract for all of 
the iron work and erection has been made with Messrs. 
Cofrode & Saylor, of Philadelphia, and erection has 
already been begun. Between twenty and thirty spans 
are now up. Messrs. Alberger & Fitzgerald are the 
general contractors for building and equipping the 
road. 




BARNES' SENSITIVE DRILL. 

justment, which makes it possible to use the smallest 
drills with the least possible danger of breakage. By 
a hand screw within convenient reach the platen or 
table can be moved rapidly on the column, and can be 
clamped firmly at any desired height. This drill is 
made by the W. F. & John Barnes Co., No. 9 Ruby 
Street, Rookford, 111. 
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Xhe Whistling 'Well. 

In accordance with a request made to me by the 
editor of the Scientific American, I write what I be- 
lieve to be the first description of what is known locally 
as the " whistling well,'' that has appeared in any 
scientific publication. The well is located on the farm 
of Colonel Weston Flint (for many years Patent Office 
Librarian), in the town of Great Valley, Cattaraugus 
County, N. Y., about twenty miles from where the 
writer now resides. 

About forty-five years ago the father of Colonel Flint 
undertook to dig a well. At a depth of twenty feet a 
little water was found, but as it was thought to be in- 
sufficient, the well was continued to a depth of forty 
feet, and ended in coarse gravel, with no trace of water, 
except that already mentioned. Thinking that the 
cavity might form a reservoir for the dripping water 
from the small vein that had been cut, the well was 
stoned up in the usual way. No water, however, accu- 
mulated, and as a water well it was a failure. Before 
long it was discovered that at times a strong draught of 
air rushed into the well, and at other times rushed out 
with equal force. 

A flat stone with a IJ^ in. hole through its center 
was fitted over the mouth of the well. Into the hole 
was fitted a whistle, which changed its tone, dependent 
upon the upward or downward current of air through 
it. It was soon learned that the whistle was a most 
reliable weather prophet or barometer. 

In settled weather the whistle was silent. An ap- 
proaching storm was heralded by the warning shriek 
of the whistle as the air rushed out of the well, but as 
clearing weather approached, the current of air 
changed and rushed into the well, and the faithful 
whistle told the story by its changed tone. 

When I last visited the well, which was about five 
years ago, the whistle had been removed as worn out, 
but the flat stone with a hole in it was and is now in 
place. 

While the air was rushing out one day, I tried to 
test the pressure by putting a chip of wood of the size 
and thickness of a man's hand over the hole, and it 
was thrown up more than twelve inches. I have often 
seen it during a rain storm, and as the water began to 
run down through the hole, the outflowing current of 
air threw it up in spray several feet high, giving it the 
appearance of a fountain. 

This well attracted a good deal of local attention at 
first, but a generation of people has grown up about 
it, and I do not so often hear it spoken of as a curiosity, 
but it is the staple source of weather prognostica- 
tions in that vicinity. 

The well is located about fifteen rods from a fair-sized 
creek. The bottom of the well must be some fifteen 
feet below the bed of the stream. Between the well 
and the creek is a very good spring of water. On 
the farm adjoining, and about thirty rods distant, a 
well was bored 75 to 100 feet deep, and affords plenty 
of water. No such phenomenon was observed in bor- 
ing this well. 

Six years ago another neighbor undertook to dig a 
well on the opposite side of the creek, and about 100 
rods distant from the whistling well. At about thirty 
feet deep the well was in coarse gravel and no water. 
At that time a heavy shower sent a flood of surface 
water into the well, and it disappeared quickly, but 
immediately after a roaring sound, something like the 
hum of a thrashing machine, came from the open well. 
This was heard by many people, but not by the 
writer. 

Through some feeling of superstition on the part of 
the owner, the well was at once filled up and further 
investigations prevented. 

The surface rock in that vicinity is a sort of sand- 
stone, and the underlying rock is slate and is " in 
place." There is no limestone, hence no connection 
with caves. No scientific investigations have ever been 
made of the whistling well. 

I should be pleased to hear some reasonable explana- 
tion of the phenomenon described. I shall be glad to 
visit the well with any person wishing to investigate, 
or to furnish further particulars if desired. 

A well somewhat similar, located somewhere in the 
South, was described by a writer in the Scientific 
American about two years ago, and an explanation 
asked for, but thus far there has been no response pub- 
lished. Yours truly, 

F. S. Oakbs. 
Cattaraugus, N. Y., February 20, 1890. 



AN lUFROVES COUPLING LINE. 
The accompanying illustration represents a link ca- 
pable of use with any drawhead, and adapted to auto- 
matically couple with the pin in an approaching draw- 
head. It has been patented by Mr. Harry Ackerman, 
of No. 306 Second Street, Jersey City, N. J. Fig. 1 is 
a side and Fig. 2 a plan view of the link, the latter 
showing one of the plates removed and the arms car- 
ried out to their farthest position, while Fig. 3 shows 
the device in use. The body of the link is held be- 
tween a top and a bottom plate, secured together by 
rivets, and consists of a casting or forging with a rib- 
like central section, on each side of which is pivoted a 
latch arm, both having hook-like heads adapted to in- 
terlock when closed. Upon the opposite sides of the 
arms a recess is produced in the heads, whereby the 
hook portion of one head will slide beneath the hook 
portion of the opposite head. The two arms are held 
in their locked or closed position by means of springs, 
preferably of rubber, located between the central rib 
of the body and the inner extremities of the arms, 
these springs yielding sufficiently to allow the arms to 
be pressed open by the pin in an approaching draw- 
head, and closing the arms automatically as soon as 
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United States in 1880 and 1890. 
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The sudden application of quick-acting brakes at 
high speed in mixed trains composed of cars fitted with 
link and vertical plane couplers will result in a more 
severe trial of drawbars and draught rigging than 
they have had heretofore. In switching, the use of 
automatic couplers will lead to quicker work and 
higher speeds, because the engineer will not have the 
fear of injuring his fellow trainmen constantly in 
mind, and he will not exercise the same care as when 
switchmen had to go between the cars. The caution 
which protected the man, and, incidentally, the car, 
will now be relinquished, and the couplers and their 
attachments will suffer by it. 

The draught rigging of freight cars, as is well known, 
is the one part requiring most frequent repairs, and 
the number of cars delayed for such repairs is cer- 
tainly on the increase, as it amounts to 60 per cent of 
all cars held in shops and on track for repairs. — Mas- 
ter Mechanic. 



ACKERMAN'S COUPLING LINK, 

such pin enters the slot to the rear of the hooked 
heads. To uncouple the arms are forced outward by 
hand, or in any other approved manner. 



Torpedo Onnboats for Cblll. 

Some time ago the government of Chili decided that 
it was necessary to increase the national navy. It 
was considered of the utmost importance to be able to 
keep the communications along the coast open, many 
of the towns, from the nature of the country, being 
almost unapproachable by land, their supplies de- 
pending on the communication by sea. A commission 
was therefore appointed and sent to Europe, with a 
view of arranging for the construction of one very 
powerful armorclad, two swift cruisers, and two tor- 
pedo gunboats of the Rattlesnake type. The order for 
the two torpedo gunboats was placed with Messrs. Laird 
Brothers, Birkenhead, who have just launched one of 
the vessels,while the second is almost ready for launch- 
ing. The boats are rather larger than the Rattlesnake, 
measuring 240 feet in length by 27 feet 6 inches beam, 
the maximum draught of water being from 9 feet to 10 
feet. The vessels are divided into 38 water-tight com- 
partments, a center line bulkhead dividing the two en- 
gine rooms and the two sets of boilers. The machinery 
space is protected by steel bulkheads extending from 
the bilge to the gunwale, and forming the coal 
bunkers. The vessels will be fitted with two pairs of 
triple expansion engines, designed to develop 4,500 
horse power under forced draught, and to drive the 
gunboats at a speed of 21 knots. The armament will 
consist of seven Hotchkiss and two Gatling guns, be- 
sides five torpedo guns. 



Tlie Nicaragua Canal. 

The election of ex-Senator Warner Miller to the 
presidency of the Nicaragua Canal Company, at a 
meeting of the directors in New York, on the 6th lust., 
is an additional indication, if any such were needed, of 
the intention of the promoters to push this great enter- 
prise with energy and business sagacity to its conclu- 
sion. The former president of the company, Mr. Alfred 
C. Cheney, of the Garfield National Bank, is still as 
actively connected with the enterprise as ever, and is 
now vice-president ; but the time has come when the 
canal requires a working manager who can devote all 
his time thereto, which President Warner Miller intends 
to do, pushing the work, as he says, " with all the 
vigor that men and money can bring to bear on it.'» 
The board of directors includes many men of high 
standing in the financial and business world, and, 
though there has not been much flourish of trumpets 
about what they are doing, as was to conspicuously 
the case at Panama, all accounts agree that the pre- 
liminary work has been most thoroughly performed 
and a substantial commencement made toward the 
building of the canal. 



Improved Draught Appliances tor Freight Cars. 

The effect of air brakes and automatic couplers in 
making a modern freight car a more highly organized 
and expensive structure is extending to other portions 
of the car, particularly the draught rigging and the 
truck. 

With an efficient apparatus to control speed and stop 
quickly, the tendency is to run freight trains at speeds 
twice as fast as has been regarded safe practice in pre- 
vious years. The other details of freight cars, however, 
are retained and used now, and some of them are not 
suited to the new condition of things. Their rapid 
wear and frequent failure is pointing plainly to the 
necessity of further improvement in the way of more 
substantial, and consequently more expensive, con- 
struction. 

The economy resulting from high speed freight 
trains is not to be all clear gain in freight receipts, 
for a portion of the increased earnings must be ex- 
pended in more durable material and better workman- 
ship, or that economy will not be maintained. 



The Torpedo. 

At a recent meeting of the Physiological Society, Ber- 
lin, Prof. Fritsch spoke on the anatomy of Torpedo 
marmorata. In opposition to the revolutionary views 
of many recent investigators, who deny the nervous 
nature of the ganglion cells, he laid great stress upon 
the extremely close relationship which exists between 
the ganglia and end organs, and is so strikingly shown 
in the torpedo. A thick nerye fiber runs from each gang- 
lion cell to the electrical organ, divides into twelve to 
twenty-three fibrils before it reaches the organ, and 
each of these fibrils is connected up with some one 
special plate of the organ. Now, since each plate, 
which is of hexagonal shape, owing to the close juxta- 
position of the columns, receives one nerve fiber at each 
of its angles, it hence follows that the number of the 
plates must be, on the average, three times as great as 
the number of the ganglia. The fibers of one ganglion 
supply eighteen plates, the latter (being hexagonal) re- 
quire six times eighteen fibers for their supply, and 
since on an average eighteen fibers run out from each 
ganglion, it requires six ganglia to supply eighteen 
plates with nerves. 

Thespeakerhad counted the plates of an electrical or- 
gan in the torpedo, and obtained a number correspond- 
ingclosely with an older enu meration of Valentin's made 
on a torpedo of the same size ; the number of plates he 
found to be 179,625. He had further counted the gang- 
lion cells which supply the plates with nerves and 
found them to number 53,739 ; this corresponds closely 
with the enumeration of Boll, who counted 53,760. 
The counting of ganglion cells is subject to much un- 
certainty, chiefly owing to the fact that in sections of 
the central nervous system many cells are cut through, 
and are thus liable to be counted twice ; hence the 
speaker had enumerated, most readily by means of 
photographs, the axis cylinders of the nerves which 
supply the electric organ ; he found them to number 
58,318, corresponding to the same number of ganglion 
cells. The last number is nearly one-third the number 
of plates in the electrical organ, and corresponds close- 
ly to the number which should be found if the older 
view is the correct one, that the ganglion cells are the 
centers for the nervous end organs. 

»« • > » 

The IVew Postage Stamps. 

The portraits and colors of the new issue are as follows: 

One cent — Franklin ; ultramarine blue. 

Two cent — Washington ; carmine. 

Three cent — Jackson ; purple. 

Four cent — Lincoln ; chocolate. 

Five cent — Grant; light brown. 

Six cent — Garfield ; not decided. 

Ten cent — Webster ; milori green. 

Fifteen cent — Henry Clay : deep blue 

Thirty cent — Jefferson ; black. 

Ninety cent — Commodore Perry ; orange. 

The number of stamps ordered before ready for issue 
aggregated nearly 44,000,000, representing |784,383. 
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THE HARIEH BIVEB IMPROVEMENT AND SHIP CANAL. 

We illustrate in the present issue the progress of work 
upon the ship canal now being excavated across the 
upper end of Manhattan Island, New York City. The 
work is in pursuance of what is known as the improve- 
ment of the Harlem River, New York, and is being exe- 
cuted by the Federal authorities under the direction of 
George L. Gillespie, Lieut. -Col., Corps of Engineers, 
n. S. A., who is chief engineer of the operations. The 
history of the improvement extends over a number of 
years, beginning in 1873. The river and harbor act of 
March 3 of that year directed an examination to be 
made of Harlem River near the East River for the re- 
moval of rocks therefrom. Appropriations were made 
in successive years, and the examination of the Har- 
lem, with certain improvements, was continued, until 
eventually it was decided that navigable connection 
should be made between the upper part of the Harlem 
and the Hudson River. The natural connection is by 
the water of Spuyten Duyvil Creek. This stream, 
which is very narrow and shallow in places, follows a 
crooked course and is available only for rowboats, ex- 
cept for a limited distance. Various ways were pro- 
posed of connecting the two rivers, but eventually, 
after due estimates of cost, the cut through what is 
known as Dyckman's Meadows, near Kings Bridge, a 
little above 200th Street, was determined on. Many 
legal difficulties were experienced and considerable 
trouble was had in obtaining the consent of the owners 
of adjacent properties. In some cases compromises 
were made, and eventually, in 1888, borings were made 
across the route to determine the character of the soil, 
and work shortly afterward began and is now in active 
progress. 

Our large cut shows the eastern end of the new canal. 




BOCK CUTTING 



HABLEM SHIP CANAI. 



At this place the waters of Dyckman's Creek formerly 
ran across the island, connecting Spuyten Duyvil Creek 
with the Harlem. The last named creek can be seen 
in the cut a little to the right of the canal, winding in 
a circuitous course through the meadows and around 
Johnson's Iron Foundry, one of the well known land- 
marks of the locality. In the background can be seen 
the cut through which the New York Central Railroad 
passes, and a little to its left is the natural depression 
through which the waters of the creek penetrate. In 
the far background the Palisades, extending along the 
further or western banks of the Hudson River, are 
visible. 

The small map shows the line of the portion of the 
canal the progress of whose construction is illustrated. 
It also shows the line formerly followed by Dyckman's 
Creek, now excavated out of existence. The hills of 
dolomite converging here had to be cut through, com- 
prising practically all the rock cutting on the line. In 
order to pursue the work in comfort, two dams were 
constructed, one at each end of the proposed cut. 
Tongiied and grooved sheet piling was driven across 
the axis of the canal, and by dumping solid earth and 
rocks back of the piling, its strength was still further 
increased. Then the excavation of the rock began. It 
is done by contract. The material is loosened by blast- 
ing, and as fast as broken up is hauled out on tram- 
ways toward the rear. The blasting agent is forcite, 
and steam drills are used for making the shot holes. 
The debris is hauled up on the railways to the dump, 
and is deposited upon ground leased for the purpose. 
At the base of the hill an engine house is located, 
whence a cable is carried by which the cars are hauled 
up the steep incline. Eventually the material deposited 
on the dump will have to be removed, and it is un- 
questionable that much valuable building material can 
be procured therefrom. 

A great part of the excavation has been worked down 
to the grade level of the bottom of the canal, which 
plane is shown in the large illustration. When com- 
pleted, it will present a channel 18 feet deep at mean 
low water and varying from 350 to 400 feet wide. The 
law of May 20, 1879, provides that all bridges hereafter 
to be constructed over this channel shall be at right 
angles to its courses, and that the bridges at the draws 
shall not be less than 24 feet above high water of 
spring tide, and that no tunnel shall be constructed 
under it which will not permit the excavation of a 30 



foot channel. Other restrictions are also imposed, ap- 
plying to the Harlem River and canal. When the 
work is completed and when the Harlem River channel 
shall have been adequately dredged out, a very im- 
portant addition will have been made to the water 
front of the city. At present the Harlem River is prac- 
tically limited for navigation to the point marked by 
the High Bridge. When dredged out, however, and 
when this canal shall have been completed to the 
Hudson River, a clear waterway will be provided for 
all vessels able to pass through the many draws and 
under the High Bridge. In transit from the North 
River to the Sound this route will cut off a distance of 
10 or 12 miles. One of our illustrations shows in bird's 
eye view the new connecting link between Long Island 
Sound and the Hudson River which it will form when 
completed. Owing to the numerous bridges, however, 
the utility of this waterway as a through route will be 
limited to small sailing vessels, steamers, and barges. 
There is little doubt that for such traffic it will be very 
largely used, but the immense water front which will 
be developed by it, and the facilities it will provide 
for the delivery of coal and building materials to 
the upper part of the city and to the annexed district, 
will be the most important features of the improve- 
ment. 

A number of railroads cross the Harlem and Spuyten 
Duyvil Creek. Over the three railroad bridges at pres- 
ent existing four separate railroads send a large num- 
ber of trains daily. The use of these bridges will of 
course be greatly interfered with if the draws have to 
be frequently opened. It is therefore seen that in the 
near future some change will have to be made in this 
respect. The bridges should either be raised so as to 
admit the passage of small steamers and barges, or 
tunnels should be made under the 
river for the passage of trains. Based 
on the interference with the railroads 
crossing these bridges, objections have 
been made to continuing the work now 
so far advanced, on which already 
about $200,000 has been expended. 
To yield to such objections would be a 
shortsighted policy. But the fact of 
such a feeling having arisen empha- 
sizes the necessity for the construc- 
tion of an adequate railroad tunnel 
under the Harlem River at 4th Ave- 
nue, for the passage of trains of the 
Harlem, New York Central, and New 
Haven roads. 

Our thanks are due to Lieut. -Col. 
George L. Gillespie for facilities afford- 
ed by him. We have also to acknow- 
ledge the receipt of many courtesies 
from Mr. A. Doerflinger, the assistant engineer in 
charge of the work. 

^ I ■ I » 

Rapid Method lor Dental Gold Plates. 
At the recent International Dental Congress, Paric, 
Dr. Michaels, of Paris, read an article on "A Rapid 
Method of Making a Gold Plate," followed by a practi- 
cal demonstration. In half an hour he made a gold 
plate of four teeth, the time for the setting of the plas- 
ter not being counted. The author uses a special gold 
plate, which is very thin and pliable; it can be worked 
like sheet lead. This sheet gold is smooth on one side 
and quadrilated or roughened on the other. A good 
impression must be obtained with gutta percha. In 
this impression he runs a mixture of two parts plaster 
to one of sand, and obtains a model about an inch in 
height. He then adjusts on this model the teeth as 
well as the clasps. When a clasp is well adjusted, he 
tightens it somewhat, and pushes it with force into its 
proper position, so that it cannot be displaced. When 
the clasps are in place, he takes a piece of sheet lead 
and cuts it according to the shape he wants to give to 
the piece, and having marked the upper surface, he 
places it on the gold plate described above, and cuts a 
piece out according to the pattern. 

He then takes this piece of gold and places it in posi- 
tion, the smooth side of the plate in contact v?jth the 
plaster while the roughened orquadrilated surface looks 
upward. This is adjusted into position with a good bur- 
nisher or other similar instrument. To retain this plate 
in position he drives little nails about half an inch in 
length by the side of it into the plaster, and with a 
pair of pincers he turns the ends of them so that they 
press on the plaster surface and render the plate im- 
movable. The teeth are then placed again on the model 
and plate, and retained in position with hard wax. He 
then invests the teeth and model in a plaster and sand 
mixture, while the wax is washed off with boiling 
water. Of course, the whole upper quadrilated or 
roughened surface must be left exposed, as it is by run- 
ning solder all over this plate that he obtains the de- 
sired thickness. When the plaster is dried, all the 
spaces that may be left between the plate and backings 
of teeth or clasps are filled with small scraps of platinum 
foil made into pellets and pushed into position. After 
the whole surface and backings have been well covered 
with borax, the piece is ready for soldering. ^TJ^nioi 
Cofsmos, 
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DlmlnutlTe Electro-magnets. 

To the Editor of the Scientific American : 

Some of your readers may be interested to know how 
to make small electro-magnets at very littlecost, which 
work well for home-made telegraph sounders, circuit 
breakers, etc. 

If they will file off the head and point of a 2}4 inch 
wire brad and hammer it into the shape of a horseshoe, 
they will have the core. This is then to be wound with 
two layers of No. 30 cotton-covered wire. The whole 
operation should not take more than five minutes, and 
the magnet, used with one Grenet cell, will sustain 
about an ounce. These magnets, moreover, cannot 
cost more than a fraction of a cent apiece, if made in 
any quantity, and might be sold for five or ten cents. 
Finally, considering their size (about that of a large 
thimble), they are extremely portable and astonishingly 
strong. Daniel Gregory Mason. 

Boston, Mass. 

Sound Signals for Steam Vessels. 

Jas. A. Damoiit, Supervising Inspector-General of 
Steam Vessels, in a recent circular calls the attention 
of pilots of steam vessels to the frequent collisions 
occurring through failure to observe the pilot rules laid 
down by the Board of Supervising Inspectors, whereas 
if such rules were strictly observed, collisions would be 
almost absolutely impossible. 

The main causes of collisions result from the failure 
of pilots to consider Rules I. to VII., inclusive, in strict 
connection with Rule III. of the Pilot Rules for Lakes 
and Seaboard, which rule reads as follows : 

" Rule III. If, when steamers are approaching each 
other, the pilot of either vessel fails to understand the 
course or intention of the other, whether from signals 
being given or answered erroneously, or from other 
cause, the pilot so in doubt shall immediately signify 
the same by giving several short and rapid blasts of 
the steam whistle ; and if the vessels shall have ap- 
proached within half a mile of each other, both shall 
be immediately slowed to a speed barely sufficient for 
steerage way until the proper signals are given, an- 
swered, and understood, or until the vessels shall have 
passed each other." 

The rule quoted qualifies all the others, and is the 
only qualification that can be permitted with safety 
when steamers are meeting in such positions as to 
render collisions possible. There is no authority in the 
rules and regulations for vessels approaching each 
other from opposite directions for what has become 
technically known among pilots as "cross signals" — 
that is, answering one whistle with two, and answering 
two whistles with one. In all cases, and under all eir- 
cumstanees, when a pilot receiving either of the whistle 
signals provided in the rules, which for any reason he 
deems injudicious to comply with, instead of answering 
it with a cross signal, as is now so much the custom to 
do, it is his imperative duty to at once observe the pro- 
visions of Rule III., namely, give the alarm signal 
whistle and at once slow his engine and reduce speed 
to bare steerage way ; and the opposing vessel, imme- 
diately on hearing the alarm signal whistle, should 
also slow down, and stop if necessary, till the danger 
of collision is passed. 

In investigating collision cases, inspectors of steam 
vessels would be justified in considering any pilot who 
gives a cross signal instead of complying with Rule III. 
prima facie guilty of neglect of duty. So, also, of the 
pilot giving the first signal, who fails to slow or stop 
his boat immediately after he discovers his signal 
whistles are answered otherwise than as given by 
himself. 

Rule II. of the Pilot Rules for Western Rivers has the 
same application to those rules that Rule III. of the 
Pilot Rules for Lakes and Seaboard has to the latter 
rules, and it must be observed in the same manner. It 
is desirable that all pilots should thoroughly under- 
stand that when whistles are blown as passing signals, 
it is a rule, never to be deviated from, that one whistle 
means that the vessels giving such signal is or intends 
porting her helm ; two whistles, that the vessel giving 
it is or intends putting her helm to starboard. 

< I » > » ■ 

Danger from Unclean Instruments. 

Prof. Lancereaux brought before his clinic a man 
who exhibited apapulo-pustular eruption over the en- 
tire body. The cervioo-occipital glands were enlarged, 
and showed all the signs of a syphilitic adenitis. The 
cause of the infection was a catheterism of the Eusta- 
chian tube. Another case was that of a lady who, a 
few weeks after some operation on her teeth, had an 
indurated ulceration of the gums, followed by a dif- 
fused eruption and indolent engorgement of the 
glands, as well as by painful periostitis over the bones 
of the skull and forearm. In both cases antisyphilitic 
treatment restored the patient to health. Dentists, 
barbers, and hair dressers should also take care to keep 
their instruments aseptic, as syphilis has been com- 
municated by them, as well as by the physician and 
smgeou.—BulL Med., 88, 1889 
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BENDING AND EMBOSSING SHEET METAL. 
A machine for simultaneously bending and emboss- 
ing sheet metal plates, such as used for cornices, 
metal shingles, etc., is shown herewith, and has been 
patented by Mr. Benjamin J. Baldwin, Jr., of Paris, 
Texas, the illustration showing a plate of metal 
being shaped by passing it between the dies. In 
a table held on the front of a suitably constructed 
frame is an aperture in which is a vertically adjust- 
able block supporting two vertical die plates, a short 
distance from each other, which may be moved 




taneous combustion. The discovery of this fire will 
probably lead to the adoption of new precautions, 
especially in regard to the use of oil about the steam 
pipes and valves. 



Iceberg Dust. 

One of the most interesting contributions of Prof. 
Nordenskjold to popular science is his examination — 
when about 80° N. lat., before reaching Parry's Island, 
to the northwest of Spitzbergen — of the snow which 
covered the icebergs, and which had come from still 
higher latitudes. He found it strewn with a multitude 
of minute black particles, spread over the surface or 
situated at the bottom of little pits, a great number of 
which were to be seen on the outer layer of snow ; 
many of such particles were also lodged in the lower 
strata. The dust, which became gray on drying, the 
professor found to contain a large proportion of metal- 
lic particles attracted by the magnet, and capable of 
decomposing sulphate of copper. An observation made 
a little later upon other icebergs proved the presence 
of similar dust in a layer of granular cystalline snow 
situated beneath a stratum of light fresh snow, and 
another of hardened snow. Upon analysis. Prof. Nor- 
denskjold found this matter to be composed in varying 
proportions of metallic iron, phosphorus, cobalt, and 
fragments of Diatomaceae. 



AN IMFBOVED MILL BOOT OR PESTLE. 
The illustration herewith represents a boot or pestle 
mainly designed to be used in mills driven by power 
for pounding rice, the principal view showing a double 
pestle mill fitted with such a boot or pestle, of which the 
small figure gives a perspective view. The invention 
has been patented by N. B. Tilton, Upper Rice Mill, 
Savannah, Ga. The pestles are adjustable up or down 
on their stems by means of nuts fitting on screw 
threads on the stems, to regulate the pounding action 
of the pestles, whereby the rice grains are more per- 
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transversely and secured in place by bolts passing 
through slots in their flanges. On the outer side of 
these die plates are arranged similar plates inclined 
toward the vertical plates, and resting on adjustable 
wedges, whose position is fixed according to the radius 
to which the sheet metal is to be bent. Above and be- 
tween the central vertical die plates is adapted to slide 
a reciprocating die, having its under side formed to the 
shape of the upper ends of the lower die plates, the re- 
ciprocating die being secured on a slide whose upper 
end is pivotally connected by a pitman with a crank 
disk on the outer end of a shaft on which is a fly wheel, 
the driving wheel being operated by hand or other 
power. In the rear of the meeting faces of the dies is 
held an adjustable gauge 
plate, serving as a stop 
against which the edge of the 
sheet metal being operated on 
is held, thereby permitting 
any number of pieces to be 
uniformly bent and embossed 



Wa^es in Oermaiiy. 

Statistics recently collected show that machine 
makers and workers in metal receive the highest ave- 
rage rate of wages in Germany. This average is for 
adults 2666 marks a week at Barop, in Westphalia, 22 
marks at Mannheim, and 31 marks at Berlin, Ingol- 
stadt, Spandau, and Styrum. This is for day labor. 
For piecework, the highest average was 30 marks, at 
Wandhofen, in Westphalia, 28 marks at Augsburg and 
Styrum, and 27 marks at Spandau and Weissenfels. 
Next in order come the factory hands, with 24 marks at 
Stassfurt and 2Si 50 marks at Essen. Joiners receive 
the highest wages in Berlin, Leipsic, Lindenau, and 
Mannheim, the average being 18 marks a week for day 
labor. The average for day labor is 27 marks a week 
for potters and glass makers at Rehau, 19 marks for 
shoemakers at Friedrichshaven, and 18 marks for 
tailors at Dortmund. Bricklayers are paid 30 marks at 
Berlin. A mark is equal to 238 cents of our money. — 
Pottery Gazette. 




SENDING PICTURES BY TELEGRAPH. 

Mr. H. Rickinson, of 13 Wellington Street, Islington, 
London, N , is the inventor of a system of transtuitting 
sketches by telegraph. The advantages of such a 
method of communication lie in its applicability in 
time of war to telegraphing the position of an enemy, 
etc. It would also be useful in tracking a criminal, for 
his portrait could be transmitted rapidly from place to 
place. The method of working will be understood 
from the illustrations in conjunction with the table. 
The original sketch. Fig. 1, is divided up into squares 
by means of ordinates and abscissae, and each square is 



TILTON'S MILL BOOT OR PESTLE. 

fectly agitated and made to clean one another. The 
stems, which work through the bottom of the mortars, 
are connected below with sliding crossheads recipro- 
cated by connecting rods worked by crank disks on a 
shaft, the cranks being set opposite each other, so that 
as one pestle is moved up the other will be moved 
down. At or near the base of each pestle is a flange 
which, as the pestle rises, carries up some of the rice 
from the bottom of the mortar, thus keeping the rice 
in motion, while all packing is avoided. 



Foreground cUffs 

Stone ramparts (circular) 

Watch houses (circular). 



Paper Pillows. 

The latest fad in England 
is paper pillows. The paper 
is torn into very small pieces, 
not bigger than the finger 
nail, and then put into a pil- 
low sack of drilling or light 
ticking. They are very cool 
for hot climates, and much 
superior to feather pillows. 
The newspapers are printing 
appeals for them for hospit- 
als. Newspapers are not nice 
to use, as they have a dis- 
agreeable odor of printer's 
ink ; but brown or white 



A3R3— A6R1--B1R1— B2Q4— B4Q L— B4JQ1— BoP5— B5JP5— 02Q1— C4Q1 — C6P5— 1 

D2P4— D3P2— E105- E2P.5— E2Q1— E3QS— E3Q5— E5R2— E5K,3 . , 

D3P2— D303— E102— E10.1 

D303— D203— D2M5J— D.5JM5— D5J02 1 

D2N1— DlNl— CSjNlj— D1N3— D2N3) 

D201— DlOl— CSjOlj— D102— D202 , • 

D2N3— C2N»-C2jN3j 1 „, , «. 

C4N5^-03N4 ..-....:.....) -• - ■ Flagstaff. 

D2JM5J— D2JH5— D2H5— D2Go— D5G5— D5MJ - Stone pier. 

D2Ha C3H3— C2H3J-C3H4— D2H4I -• , , .„,„„ 

C3jH2j-C3jH4i .....T — ' ^'S^t hou.ce. 

D4G5— D4G1 ^. - Horizon. 

D5M5— E1M3— E3M1— E5L5— F2L8— F4K6— F5K4 Water line. 

E5K3— E4jI5— EoI4— EoK3— E4L2— E4L3— E6L3— F1L2J— F1I6— Eol4 Boat. 

BojP5— BojN2— CIM2— CIL3— C2L2— C5JLI— DrK4— D2JK3 Distant cliff.^ 

B5JN2— B2N2— B3N2 j— B 1 jN3j— B3N4 j— B2N6— B3i N5— B3 i02 - Abbey, 

B4N3— B3N3...) 

B4N3J— B2jN3jl ■ .,. „., , 

B4N4— B3N4...J 

B5J02— B2J02— B2J04— B3J04— B3jP2^R)jP2l 

B2J03— B1J03 , ■■•■^-. -— — 

C5P5— C6L5— D1K4— D2JK3 

C5N4— C4JN4— C4N4J— C40IJ— C302— C.3P2— C3JQI __...„. 

B2K5— B3L1— B2JL2 ._,.,„- ...., .^.. . , . 



Tlie Planet Mercury. 

If it be true that the rotation period of Mercury is 
the same as that of it's revolution around the sun, and 
this does not seem to be at all unreasonable, what 
strange conditions of affairs must exist upon that 
planet ! One hemisphere in perpetual day, the other 
in everlasting night ! One in perpetual heat, the other 
in intense and never-ceasing cold ! At one point upon 
the sunward hemisphere the sun is in the zenith, oscil- 
lating 23° 41' alternately to the east and west, at others 
alternately above and below the same point of the 
horizon, during the period of 88 of our days. Many in- 
teresting, although of course useless, questions present 
themselves to one's mind in contemplating these con- 
ditions. Are there living intelligent beings there ? On 
what part of the globe do they 
live ? How do they measure 
time ? — Sidereal Messenger. 
1 ♦ « 



Windows. 



Church. 

Lower ledgA. 
Old houses. 
Seagull. 



TABLE OF TELEGRAPHIC MESSAGE CONNECTED WITH CHART. 



paper and old letters and en- 
velopes are the best. The finer the paper is cut or 
torn, the lighter it makes the pillow. 



Fire in a Steam Heated Car. 

It has been thought that the heating of the cars by 
steam from the locomotive would do away with the 
risks of fire in railroad trains. But the passengers on 
a Boston and Maine car running between Reading and 
Boston a few days ago were startled by the sight of 
smoke near the center of the car. An examination 
showed that there was Are beneath the floor, and it 
was found necessary to cut away a part of the floor in 
order to extinguish it. The valve by which steam was 
admitted or excluded was near the place where the fire 
was found. It is probable that a surplus of oil had 
been used about the valve, and the oil, aided by the 
warmth from the steam pipes, doubtless caused spon- 



identified by the letters which are ranged along the 
sides of the chart. Each of these squares is again divided 
into five parts, which are identified by the numbers 1, 
2, 3, 4, and 5, and each such part is divided into two, 
and half the part is denoted by the letter,;'. Any point 
in the picture thus has two co-ordinates, as in analyti- 
cal geometry, and these co-ordinates are communicated 
by telegraph. A broken line is, of course, identified by 
a number of points taken along it. When the sketch 
has been reproduced by joining the points constitut- 
ing the lines, the details may be filled in by the aid of 
the descriptive words added. The diagrams and table 
of the telegraphic message so fully explain the method 
that further comment is unnecessary. It may be of in- 
terest to add that the scene depicted in the specimen 
illustration is a view from Whitby Harbor. — Indus- 
tries. 



tVeiehting of Silk. 

The process of weighting 
silk by tin salts has been re- 
cently described, but this is 
from another source : The bi- 
chloride is reduced by water 
to 30° B., which is the strong- 
est solution that can be era- 
ployed with safety, stronger 
would be likely to injure the 
fiber ; at 34° B. the silk be- 
comes rough and valueless, at 
40° B. the fiber is dissolved. 
The silk is well worked in the 
solution until perfectly satu- 
rated, left two hours in the 
liquor, taken out and washed. 
One dip adds about eight per 
cent to the weight, three 
treatments give an increase 
of about 25 per cent. Bare 
hands must not be used in working the goods in 
bichloride of tin at 30° B.; it acts injuriously upon the 
skin from its strong acidity. The silk must be very 
well washed before it is soaped; any of the tin solution 
left in would decompose the soap.— O'iVeiZ. 

Keep Husy. 

The secret of success in life is to keep busy, to be 
persevering, patient, and untiring in the pursuit or 
calling you are following. The busy ones may now 
and then make mistakes, but it is better to risk these 
than to be idle and inactive. Keep doing, whether it 
beat work or seeking recreation. Motion is life, and 
the busiest are the happiest. Cheerful, active labor is 
a blessing. An old philosopher says: "The firefly 
only shines when on the wing ; so it is with the mind ; 
when once we rest, we darken." — Elmina. 
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A Kellc of Engineering of many Centnt-les Ago. 

How many of the engineering works of the nineteenth 
century, says a recent writer, will there be in existence 
in the year 6000 ? Very few, we fear, and still less those 
that will continue in the far-off age to serve a useful 
purpose. Yet there is at least one great undertaking 
conceived and executed by an engineer which during 
the space of four thousand years has never ceased its 
oflBce, on which the life of a fer- 
•tile province absolutely depends 
to-day. We refer to the Bahr 
Joussuf — the canal of Joseph — 
built, according to tradition, by 
the son of Jacob, and which con- 
stitutes not the least of the 
many blessings he conferred on 
Egypt during the years of his 
prosperous rule. 

This canal took its rise from 
the Nile at Asiut, and ran almost 
parallel with it for nearly two 
hundred and fifty miles, creep- 
ing along under the western 
cliffs of the Nile valley, with 
many a bend and winding, and 
at length it gained an eminence, 
as compared with the river bed, 
which enabled it to turn west- 
ward through a narrow pass 
and enter a district which was 
otherwise shut oft' from the fer- 
tilizing floods on which all vege- 
tation in Egypt depends. The 
northern end stood seventeen 
feet above low Nile, while at 
was at an equal elevation with 
this cut ran a perennial stream, which watered a pro- 
vince named the Fayoum, endowing it with fertility 
and supporting a large population. In the time of the 
annual flood a great part of the canal was under the 
water, and then the river's current would rush in a 
more direct course into the pass, carrying with it the 
rich silt which takes the place of manure and keeps 
the soil in a state of constant productiveness. 

All this, with the exception of the traditions that 
Joseph built it, can be verified to- 
day, and it is not mere supposition 
or rumor. Until eight years ago it 
was firmly believed that the design 
has always been limited to an irri- 
gation scheme, larger, no doubt, 
than that now in operation, as 
shown by the traces of abandoned 
canals and by the slow aggrega- 
tion of waste water which had ac- 
cumulated in the Birket el Querun, 
but still essentially the same in 
character. Many accounts have 
been written by Greek and Roman 
historians, such as Herodotus, 
Strabo, Mutianus, and Pliny, and 
repeated in monkish legends or 
portrayed in the maps of the 
middle ages, which agreed with 
the folk lore of the district. 

These tales explained that the 
canal dug by the ancient Israelite 
served to carry the surplus waters of the Nile into 
an extensive lake lying south of the Fayoum, and 
so large that it not only modified the climate, tem- 
pering the arid winds of the desert and converting 
them into the balmy airs which nourished the vines 
and the olives into a fullness and fragrance unknown 
in any part of the country, but also added to the food 
supply of the land such immense quantities of fish that 
the royal prerogative of the right of piscary at the 
great weir was valued at $350,000 annually. This lake 
was said to be 450 miles round, and to be navigated 
by a fleet of vessels, and the whole 
circumference was the scene of 
great national industry and pros 
perity. 



can turn at full speed and in 75 seconds in a circle of 
some 300 feet in diameter. — Army and Navy Gazette. 
i* I ■ I » 

Cocoanut Butter. 

A new kind of butter is now being made in Germany 
from cocoanut milk. The Calcutta correspondent of 
the London Times says that the cocoanuts required for 
this industry are imported in large numbers from 
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Fig. l.-CHABT FOR LOCATING THE POSITION OF LEADING POINTS IN PICTURE, 



India, chiefly Bombay, and that the trade seems likely 
to attain still greater importance. When this new in- 
dustry takes root here, another act of Congress will be 
required to protect the makers of the dirty milk butter 
with which our markets are flooded. 



Telephone Conductors. 

Sir William Thomson, in the course of an article on 
" Electric Lighting and Public Safety," published in 
the current issue of the North America7i Review, sa,ys 
that it may be considered as deflnitely resolved that 




Fig. 2. -ROUGH OUTLINE OF SKETCH TAKEN FROM CHART. 



the distribution of electric energy for light and power 
in towns of Great Britain shall be by underground 
conductors, and that the post office telegraph depart- 
ment has already replaced nearly all the aerial tele- 
graph wires of the larger cities by underground con- 
ductors. 

Sir William continues : "The telephone wires alone 
remain in the air, long may they hold their place there, 
they are perfectly harmless to the general public, and 
they are enormously less expensive where they are than 
they could be if placed underground." 



standard Torpedo Boats. 

Messrs. Yarrow & Co. have re- 
cently completed six flrst-class tor- 
pedo boats of what is now reckoned 
the standard type. The boats are 
of galvanized steel, and are 130 feet 
long and 13 feet 6 inches broad. 
Their triple expansion engines will 
indicate about 1,150 horse power, 
and, with a load of 20 tons on 
board, will drive the craft at a 
maximum speed of rather over 23 
knots, or nearly 26^ miles an hour. 
The boiler is of the locomotive 
type, and forced draught is not 
used. The accommodation, both 
for officers and for men, is marvel- 
ously good. The turning capacity 
is extraordinary, for these boats, 
without heeling over ia the least. 




To«ring ivithout a Rope. 

As an instance of negative hydraulic pressure or rela- 
tive vacuum in the wake of amoving vessel, the follow- 
ing extract from Mr. P. G. Hamerton's yachting tour 
on the Saone, says the Engineer, is interesting. The 
small sailing yacht or " catamaran " Arar is a double 
boat, built on the principle of the Calais-Douvres. Re- 
turning against the stream in the wake of a huge barge 
towed by a small steam tug, Mr. 
Hamerton remarks : 

" On drawing the Arar close to 
the barge, I found the motion 
less fatiguing, but the curious 
thing was this — the Arar now 
followed without a hawser. 
There was, in fact, no necessity 
for a rope, as our boat was pro- 
pelled by the back water behind 
the barge. The Arar kept the 
noses of her two hulls at a dis- 
tance of about three inches from 
the stern of the boat before her, 
and that with marvelous steadi- 
ness. For some time the two 
hawsers hung idly in festoons, 
but they were entirely detached 
before we came to the bridge at 
Macon, yet the Arar followed 
under the arch against the gen- 
eral current of the river, though, 
in reality, on the rapid counter- 
current of the back water. How 
can a steamer tug a small boat 
without either increase of power 
or diminution of speed ? The question appears insolu- 
ble, yet here is a solution of it — the steamer's motion 
may create a back water behind a flat-sterned barge 
that she is towing, and the small boat may follow on 
the back water without imposing the slightest extra 
tax upon the tug."' 

Mr. Hamerton omits to notice that the negative pres- 
sure at the stern of the barge may have been increased 
by the deviation of the back water past the sides of the 
Arar ; but he is perfectly right in stating that, but for 
the presence of the yacht, this negative.\back pressure 
would for the most part have re- 
presented a loss of power. 

■<« ♦ t^ 

Coagulants and Non-Coagulants. 

At a recent clinic given at the 
New York Dental College, Dr. A. 
W. Harlan, Chicago, III., demon- 
strated the action of coagulants 
and non-coagulants on egg albu- 
men. These experiments, says the 
Dental Cosmos, were undertaken to 
show, first, the coagulating proper- 
ties of carbolic acid, creosote, re- 
sorcin, alcohol, peroxide of hydro- 
gen, chloride of zinc, 1 to 1,000 solu- 
tion bichloride of mercury, guaia- 
eol, aromatic sulphuric acid, and 
synthetic carbolic acid, also to de- 
monstrate the non-coagulating pro- 
perties of the following named 
drugs: Oil of cassia, oil of gaulthe- 
ria, oil of camphor, oil of cajeput, 
tereben, myrtol, eugenol, oil of cloves, eucalyptol, 
ethereal solution of iodoform, terpinol, oil of sassafras, 
and a few others. Dr. Harlan stated that non-coagu- 
lants were the ideal medicaments to be used for disin- 
fecting pulpless teeth, on account of their non-coagu- 
lating properties. When introduced into the root 
canal, they would not cook a serous exudate, or pus 
flowing from a blind abscess into the canal, whereby 
the delicate canals would be filled with cooked albu- 
men, clogging them and preventing the introduction 
of fine instruments. When a coagulant is used under 
such circumstances, albuminous 
matters, filling the root or draining 
through the root, are inevitably 
cooked at once, thereby rendering 
the removal of the coagulated al- 
bumen from the delicate canals a 
matter of impossibility. This was 
very satisfactorily demonstrated by 
experiments made before the spec- 
tators, and in every case where non- 
coagulants were used, it was shown 
that they remained in contact with 
the albumen product without any 
coagulating effect. 



Fig. 3.-C0MPLETED PICTURE SHADED IN ACCORDANCE WITH MESSAGE. 



Cannot stime inventor contrirea 
street cleaning machine which shall 
do more than simply brush the dirt 
to one side or the other of the street 
and leave it in windrows ? There 
is demanded something which will 
take the dirt up bodily and put it 
into a box to be carried with it until 
the machine has reached the end 
of the route or the box is full. 
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Iiead Poison In IVater. 

Lead poisoning having occurred at Dessau in 92 
cases, a commission was issued to discover the cause, 
which was immediately traceable to the water supply. 
It then became necessary to ascertain whether the 
water was originally poisonous ; but it was soon 
found to have acquired this quality in the course of 
distribution through the lead service pipes used in the 
town. Experiments showed the water to be extremely 
soft ; and when its hardness was increased by the addi- 
tion of finely powdered limestone, it ceased to corrode 
lead. Further inquiry demonstrated that it was not 
the hardness that rendered the water innocuous, but 
the deprivation, by agitation with the limestone, of the 
carbonic acid originally contained in the water, and 
which attacked the lead. To permanently cure the 
evil, an apparatus has been set up at the water works 
to mix automatically a definite quantity of powdered 
limestone with a certain proportion of the water passed 
through the works. The mixture is then, after agita- 
tion, returned to the bulk of the supply ; and the 
result is a complete cure of the mischief — not a single 
case of lead poisoning having occurred since the ap- 
paratus was set in regular operation. The quantity of 
powdered limestone required for this service at Dessau 
is about 200 cubic centimeters every two minutes. 



Hindoo ma^lc— the China Duck Trick. 

In 1878 I was stopping in the city of Allahabad, near 
the center of India, on the Indian Peninsular Railway, 
giving performances in the Railway Theater, says a 
traveler. Every day a party of native jugglers were in 
the habit of visiting our hotel andexhibitingtheir skill 
on the plaza in front of the building. One day I was 
particularly- attracted by an old Hindoo, his son, and 
daughter, who squatted down on the ground and wait- 
ed for the crowd of sightseers to gather round. They 
did not have long to wait. When enough spectators 
had come to make the performance profitable, the old 
fellow drew trow the bag that all Indian jugglers use 
to convey their " properties " in a small earthenware 
jar filled with muddy water. He first sprinkled a few 
drops of water on the ground and then placed the jar 
upon three small stones, which he also took from the 
bag. 

He then produced a small china duck and gave it to 
me for inspection. I found nothing noticeable about 
it. He asked me to put it in water. I did so, and it 
immediately sank to the bottom. He next drew from 
the bag a small tom-tom, a little musical instrument 
that emits a drumming sound when the handle is 
turned, and began waving it around the jar. Instantly 
the duck arose to the surface. He told me to touch it. 
I tried to do so, when the bird again disappeared, to 
reappear again and again at the juggler's will. I must 
confess that I was mystified. There was apparently no 
cause for the strange actions of the little bird. It was 
only after the third or fourth visit of the conjuror that 
I discovered the secret of the trick. 

It was a particularly bright, sunny day, and I had 
chosen a place among the spectators slightly nearer 
than the others were allowed. I was behind the scenes, 
as it were. While attentively watching the trick, I 
noticed in the sunshine the sparkle of a long hair that 
extended from the tom-tom to the bottom of the jar. 
The moment I saw this I divined the juggler's secret, 
and I afterward found that my theory was correct. The 
jar already contained a china duck precisely similar to 
the one I had examined, save that it was buoyant. At- 
tached to the breast of this duck was the hair. This 
hair came through a tiny hole in the bottom of the jar. 
The water was sprinkled on the ground to conceal any 
leakage. When the jar was placed upon the ground, 
the hair was fastened so that the duck could not rise to 
the surface. 

As the juggler picked up his tom-tom it was an easy 
matter for him to fasten the end of the hair to it by 
means of a bit of wax. After this was arranged you 
can see how easily he was able to make this counterfeit 
duck bob up and down at the word of command. — 
Pottery Gazette. 



Exploration on Greenland. 

The Frankfurter Zeitung publishes a letter from its 
Copenhagen correspondent, stating that a new expe- 
dition for exploring Greenland will start next summer 
from Denmark. The plan of work has been arranged 
by the naval lieutenant Ryder. The party will consist 
of nine persorirs, with three boats, and a steamer to con- 
vey them to the eastern coast as soon as the condition 
of the ice will allow of a landing. It is proposed to ex- 
plore in the course of the summer the region lying be- 
tween 66° and 73° north latitude, pushing as far as pos- 
sible into the interior. Sleds will be employed during 
the winter, going over as much ground as possible. 
The expedition will be provisioned and equipped for 
two years, at the end of which time the steamer will 
return to take them away, cruising along the east coast 
till they get down to the shore. The expenses have 
been estimated at about $80,000, and the project is so 
popular, and looked on so favorably by the govern- 
ment, that it is practically certain that the Diet will 
grant the money. 



Hoiv the IVork of the Clearing Honse is 
Conducted. 

As many are entirely unfamiliar with the detail of 
the work carried on at a great clearing house like that 
of New York, we print below an article in full upon 
that subject, by George O. Brown, in the New York 
Star : 

There is situated at the corner of Pine and Nassau 
Streets, within a stone's throw of the New York Stock 
Exchange, an unpretentious brownstone building, 
known to very few outside of bank messengers and 
clerks, and possibly a few business men. At certain 
hours of the day, however, should one take the 
trouble to climb a long, winding flight of stone stairs, 
a scene as busy as anything ever witnessed on the floor 
of the Stock Exchange presents itself. 

Should the visitor be fortunate and gain admittance 
beyond the heavy swinging doors and the attendants, 
he finds himself at the end of a large, well-lighted 
room, divided into sections by tall wire screens. Long 
rows of high desks extend the length of the room, and 
these desks are also separated by screens. 

At each portion of the desks so divided stands a clerk 
whose sole object in life seems to be to add up a seem- 
ingly endless column of figures as rapidly as possible. 
The scratching of pens and the rustle of crisp Treasury 
notes, varied now and then by the rattle of silver or 
gold coin, are the only sounds to be heard. 

At the opposite end of the room, on a high platform, 
from which he can overlook the entire room and its 
army of workers, stands a shrewd, " business-looking " 
man with a number of assistants, also busy on long 
columns of figures. 

Such is the daily scene at the New York Clearing 
House during the time from 10 o'clock until 11 or 11:30. 
The clerks at the desks in the room are representatives 
of all the banks in the city, and the man who is on the 
platform, keeping a general oversight over all the work 
and noticing each detail, is Mr. W. A. Camp, the man- 
ager of the Clearing House. 

This association of banks is a comparatively new in- 
stitution, being only about thirty-six years old ; but so 
rapid has been the increase of business in New York 
City, that to-day the New York Clearing House is the 
largest institution of its kind in the world — greater 
even than the Bank of England. 

When the Clearing House was first organized in 1853, 
there were in the association fifty-five banks, and for 
the year ending September 30, 1854, the daily exchanges 
averaged $19,104,504.94. At the present time there are 
sixty-four banks in the association, and last year the 
daily average of exchange at the Clearing House was 
$101,192,415.11. So, during the time which it has been 
in existence, the total exchanges amount to $843,806,- 
456,478.63, and the total transactions amount to 
$881,135,373,310.16. In order to form some idea of how 
vast this amount is, it may be stated thatit would take 
nearly six thousand years to count it, at the rate of 
two hundred and forty a minute, day and night. 

The largest transaction for any one day through the 
Clearing House amounted to $395,823,433.37, and the 
smallest daily transaction was $8,300,694.82. So large 
are these figures, however, that one can scarcely 
realize the amount of money which they represent, 
and yet, to the credit of the management of the Clear- 
ing House, be it noted that since the first day when it 
opened for business, so much as a penny has never 
been lost, nor has a mistake ever occurred. 

One quite naturally asks how all this business is 
transacted during one or, at the most, two hours daily, 
making exchanges of notes, bills, and drafts between 
the eighty-odd banks in the city, and never a mistake 
made. The answer is simple enough, and the work 
appears quite easy when one really knows exactly how 
it is done. 

In the first place, each bank in the association .sends 
two representatives to the Clearing House promptly at 
10 o'clock each day, the few banks not in the associa- 
tion making their exchanges through some bank 
belonging thereto. When all the clerks are in their 
places in the big hall of the Clearing House, exactly at 
10 o'clock the manager comes in, and a gong sounds 
the signal that work is to begin at once. 

One clerk from each bank is known as a-settling 
clerk, and the second as the delivery clerk. It is the 
duty of the settling clerk to receive from the delivery 
clerk from each of the other banks whatever exchanges 
there may be on his own bank — drafts, notes, checks, 
etc. When the various delivery clerks have handed to 
the settling clerks of other banks all outstanding items, 
the settling clerk records them as received, crediting 
each bank with its proper amount. A proof of this 
sheet is then delivered to the proof clerk, as are also 
little slips from each bank showing exactly the amount 
which it has sent to the Clearing House. These 
tickets, known as credit or debit tickets, as the case 
may be, should, and always do, as a matter of fact, 
balance. 

Incase an error is made by some clerk in recording 
the amount received from or paid to some bank, the 
slip at once shows where the mistake is, and a correc- 
tion ticket is at once sent to the proof clerk, who recti- 
fies the error. So rapidly are the exchanges made that 



it takes only about ten minutes for the delivery clerks 
to make the entire rounds, thus practically having visit- 
ed every bank in the city, and inaking the necessary 
exchanges, and over four thousand packages of checks 
have been distributed and receipted for by the proper 
representatives of the banks. 

After the exchanges are all made and the proofs are 
found correct, the delivery clerk takes each to his own 
bank the amount received in exchange, while the set- 
ling clerk remains to complete his proof sheet and 
compare it with that of the proof clerk on the plat- 
form, who works under the direct supervision of the 
manager. Thus within an hour work has been done 
which, before the institution of the Clearing House, 
used to occupy three and four hours daily, and after- 
ward, as business increased, used to be done only once 
a week. 

Under the present system, each bank has deposited 
as a fund in the Clearing House an amount propor- 
tionate to its capital, thus enabling each bank to make 
its exchanges at once and in the Clearing House. The 
greatest balance resulting from any one day's trans- 
action at the Clearing House amounted to $13,505,134.15. 
The greatest amount of exchanges ever made through 
the institution in any one day by any one bank was 
$31,773,391.51. The least balance paid by the Clearing 
House to any one bank was ten cents, and the least 
balance paid to the Clearing House by any one bank 
was paid on September 33, 1863, when a certain city 
bank scrupulously sent around and paid a balance of 
one cent. 

At one time gold was largely used in payment of set- 
tlement of balances, and on November 11, 1879, the 
sum of $8,315,000 in gold, weighing about fifteen and a 
half tons, was received in payment of balances ; but 
since the latter part of 1883 the government has issued 
gold certificates, so that now there is very little gold 
coin received in settlement. 

There are clearing houses in all the principal cities 
of the United States, doing a yearly business amount- 
ing to over $53,000,000,000, while the total amount done 
by English clearing houses is about $38,000,000,000. As 
showing what an amount of money is represented by 
the New York Clearing House, the amount of money 
handed through that institution during the past year 
was over $33,000,000,000, while the London Clearing 
House did over a billion of dollars less business. 

Such is a brief outline of the work which is done 
each day through this institution, and shows in a mea- 
sure the most complete system of banking exchange 
in the world. 



Fast Railroading. 

A fast run was made on the New York division of 
the Reading Railroad on March 10. A firm of Philadel- 
phia stock brokers was anxious to send a lot of stock 
to the New York market, and it was very important 
that the stock should be in New York before the close 
of business on the Exchange, as there was a big specu- 
lative " corner " in the stock. A special train was ar- 
ranged for in Philadelphia, and was ready to start 
within fifteen minutes from the time of the call. The 
start was made from the Ninth and Green Street Sta- 
tion, Philadelphia, at 11:38 A. M., and the train rolled 
into Jersey City at three minutes after one o'clock, 
thus making the entire distance of ninety miles in 
eighty-five minutes, being in round numbers at the 
rate of 63J^ miles per hour. 

On thesame day two other very fast runs were made 
over the Pennsylvania Railroad between New York 
and Washington. A whole theater company was taken 
to Washington to give a special performance in the 
afternoon, and the same train brought the company 
back to give their regular performance in New York 
in the evening. The distance is 327 miles, and the trip 
from New York to Washington was made in 358 
minutes, being almost at the rate of 53 miles per hour. 
The return was made in 359 minutes. 



Perils of Winter Railroading among the monntalns. 

A great snowslide recently occurred near Wheeler, 
Col., at what is known as Wall Cut, on the High Line 
Division of the South Park Railroad, in which two 
passenger trains came near being swept away. The 
train going west was running in sections. The first 
section got stuck in the snow at Wall Cut, and the 
second section came up with two powerful engines to 
pull out the first section. Roadmaster Dobbins was 
standing in front of the head engine, superintending 
the work, when in an instant an avalanche of snow 
came down, swooping him away. He was completely 
covered by the flying mass of snow and carried a dis- 
tance of several thousand feet, entirely across the river 
and on to the Rio Grande tracks, where he managed to 
extricate himself with great difficulty. He was severely 
injured. The tremendous volume of snow was piled 
entirely over the four engines, putting out the fires, 
and completely Viuried the mail cars, in which was the 
mail agent, George Roberts, and Baggagemaster Mason, 
of Denver. It took some time to extricate the men, 
but neither was injured. Fireman Culbertson was 
badly scalded. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Locomotive Attachment. — Robert 

L. Stevens, Columbus, Neb. This invention consists of 
an extensible folding arm, preferably connected to the 
locomotive tender, for the moving of cars upon adjacent 
tracks to the one upon which the engine is running, 
thus avoiding the necessity of backing on to a siding to 
move such cars. 

Circulator and Feed Water 

Heater.— Elmer C. Jordan, Sacramento, Cal. A 
channel is formed in the bottom of the boiler, extending 
from near the rear end into the leg of the boiler, while 
a feed water pipe passing through the smoke box dis- 
charges into the channel at its rear end, serving to 
create a complete circulation of the water in the boiler 
and also heat the feed water. 

Oil Feed for Burners.— Charles T. 

de St. Aubin and Archibald Y. Comstock, New York 
City. This invention relates to an apparatus for feed- 
ing oil to burners, by forcing the oil, or other liquid 
fuel of less specific gravity than water, with a uniform 
pressure, from a tank or receptacle buried below the 
surface of the ground, and located at any distance from 
the place of combustion. 



Electrical. 

Time Alarm and Annunciator.— 

Nathan H. Suren, Fort Worth, Texas. Combined vvith 
a clock and an electric generator is a series of circuits 
and alarm devices, with mechanism by which contacts 
may be formed for each branch of the circuit simul- 
taneously, by which any number of signals can be sent 
automatically or manually and various signals received 
through the annunciator. 

Printing Telegraph Receiver. — 

Henry Mahnken, New York City. This invention re- 
lates to printmg telegraphs in which two series of 
characters are printed by two type wheels rotating in 
different planes, and provides means for securing 
greater certainty in the action of the escapement and 
unison mechanism, avoiding delicate adjusting and 
liability to get out of repair. 



Railway Appliances. 

Car Wheel and Axle. — Thomas S. 

Churchman, Sacramento, Cal. The axle is made with 
a fixed collar, the wheel being loose on the axle, while 
a sleeved plate is bolted to the inner face of the wheel, 
and the collar on the axle is fitted into a recess or bear- 
ing formed partly in the loose wheel and partly in the 
sleeved plate, to enable cars to round sharp curves in 
the track to the right or left. 



]nechanical. 

Grindstone Tool Holder. — Alex- 
ander H. Dick, Cramer's Hill, N. J. This device has 
an arm carrying a tool clamp, with a support adjust- 
ably mounted on the arm to receive and support the 
end of the tool, permitting of grinding any desired 
bevel on the tool, and of moving it transversely across 
the periphery of the stone, the invention being an im- 
provement on a former patented invention of the same 
inventor. 

Wrench. — Joseph Tomlinson, Sr., 

Folsom, Cal. This invention covers an improvement 
on a formerly patented invention of the same inventor, 
the parts being so arranged that the jaws will close 
squarely upon a nut placed anywhere between them. 

Agricultural 

Cotton Picker.— James W. Wallis, 

Birmingham, Ala. This a tricycle cotton harvester, 
adapted to be pushed and operated by hand power, one 
or more laborers pushing the machine while another 
rotates a shaft which operates the pickers, the arms 
carrying the pickers being attached to a box /or receiv- 
ing the cotton, and this box with its attachments being 
swung back and forth at right angles to the direction of 
motion of the machine, carrying the arms and the 
pickers alternately Into and out of the cotton plants. 

Hay Sling. — Joseph Unterbrink, 

Ottawa, Ohio. This is a trip frame latch device to 
which cords are attached to sustain the load, the cords 
having knots at their upper ends by which they may be 
suspended from the slot portion of a plate held by an 
overhead carrier, to allow the loaded gling to be raised 
by pulley and then moved to where the load is to be 
dumped by simply pulling the string of a latch. 



miscellaneous. 

Fire Escape.— Henry C. Rose, Lead- 

ville. Col. The mechanism of this fire escape is con- 
tained in a casing to be secured in a room below a 
window, or on the wall just outside, the escape rope 
being secured to a drum axle, the weight of the person 
uncoiling the rope, while a brake apparatus regulates 
the speed of descent, without regard to the weight of 
the person on the rope, the device being completely 
automatic and' not employing springs or weights. 

Driving Rein. — Matthew S. Dickin- 
son, Los Angeles, Cal. This invention covers an im- 
provement on a former patented invention of the same 
inventor, in driving reins for a double team, designed 
to dispense with the ordinary check reins, pulleys being 
employed, with short rein sections, connected to the 
rear ends of the same overdraw, which, while causing 
horses to carry high heads, will allow more freedom 
to the animals to stretch out their necks and lower 
their heads, etc. 

Tot Bank.— William R. Christie, New- 
York City. This is a registering bank, to receive 
pennies, nickels, or other coin, the amount of which re- 
ceived will be recorded and rendered visible from the 
outer face of the bank, means being also provided for 
sounding an alarm when a coin is dropped into the 
bank. 



Automatic Gtrain Scales. — Henry 

Earle, Canon City, Col. Combined with a scale beam 
is a receiving drum having conical ends and divided 
into two compartments, the drum having diametrically 
opposite openings, one for each compartment, and the 
ends of the drum having trunnions by which it is 
journaled in the beam, the construction being provided 
with a recording device. 

Bake Oven.— John Rayney, Brooklyn, 

N. y. This is a revolving reel oven, designed to be 
strong and durable and not sag, while it is compact or 
shallow vertically to allow its use on a reel of smaller 
size for pans of like area or capacity than has hereto- 
fore been provided, thus reducing the height of the 
entire oven structure to adapt it to more general use on 
one floor of ordinary buildings. 

Manufacture of Pulleys.— Joseph 

T. Mitchell, Shelbyville, Tenn. This invention covers 
a method of constructing a section of mould for 
pulleys, placing the rim and hub patterns in the llask, 
partially filling between the patterns with sand, plac- 
ing removable boss patterns on previously prepared 
spokes, and inserting spokes and boss patterns in the 
flask with boss patterns abutting the hub and rim 
patterns, filling the flask above the spokes and boss 
patterns with sand, and removing the hub, rim, and 
boss patterns. 

Brake for Vehicles. — Christoph 

Wening, Neuendettelsau, Bavaria, Germany. This is 
an automatic brake adapted for application to a great 
variety of vehicles, and is normally held out of action 
on a raising or level ground, but self-applied in going 
down hill, a draw rod secured to the shafts or pole, and 
moving in a longitudinal direction, applying the brake 
blocks to the tires of the wheels with greater or less 
pressure according to the extent of the declivity on 
which the vehicle may be traveling. 

Barrel Truck. — George P. Clark, 

Windsor Locks, Conn. This truck has three separate 
supports to receive the chine of a barrel, each provided 
with a caster, in combination with connecting links 
pivoted at their ends to the supports, while the front 
caster is swiveled to enable the barrel to be easily 
turned and moved in any direction without friction and 
without straining the truck. 

Can Cover and Lock. — George H. 

Littlewood and Orson D. Phillips, Lisle, N.Y, Com- 
bined with a flanged lid is a spring encircling the 
flange, and means for contracting and expanding the 
spring, whereby, when the cover is upon the can body, 
the flange of the cover can be forced to a firm frictional 
contact with the neck of the can and firmly locked 
thereto. 

Churn. — Homer G. Cronk, Apopka, 

Fla. This invention provides a specially formed re- 
movable agitator frame located in the cream chamber, 
with a novel latching bar, the cream receptacle or 
chamber being pivotally supported, and by dashing 
agitation of the contents produce butter. 

Oil Stove. —Edward B. Finch, New 

York City. Two patents in this class have been issued 
to this inventor, one of which provides for an arrange- 
ment of the passages, chambers, and dampers to distri- 
bute heat from the center to all parts of the top, which 
is so constructed as to confine the heat in the center or 
direct it to the sides, while the other provides an air 
space and chamber in the lower part of the stove, the 
air for combustion entering at the base in contact with 
the oil tank and keeping it cool, while there are trans- 
verse air chambers between the burners where the air 
becomes heated before issuing into the working parts 
of the stove, these chambers being of special advantage 
when only one or a part of the burners are lighted, ob- 
viating radiation and loss of heat. 

Tether. — Benjamin E. Sergeant, 

Greensborough, N. C. The tethering stake is prefer- 
ably made tubular or of gas pipe, and upon it is adjust- 
ably fitted a bracket in the shape of arectangularframe 
with a lug on its upper end at one side, to which is 
pivoted an arm holding a tethering pole, the arm being 
held to bear the pole up to a suitable angle by means of 
a spring bearing on its under side, and at its other end 
attached to a lug on the bracket. 

Checking and Unchecking Device. 

—Samuel Osborn. Wilton, Conn. This is an attach- 
ment whereby the check rein may be slackened or 
tightened without the driver leaving the seat of the 
vehicle, the check rein being connected by means of a 
ring and link with a strap passing to the driver beneath 
one of the lines, and there being a check hook attached 
to the saddle on to which the ring on the check rein 
may be drawn. 

Fence.— George W. Alexander, Holly 

springs, La. This is a fence in which only the end 
posts of a panel enter the ground, there being inter- 
mediate posts and cross bars held above the ground, 
the upper part of the fence being preferably formed of 
barbed wire, with a bottom plank held just above the 
ground to prevent small animals getting through the 
fence. 

Theatrical Appliance. — Charles 

Barnard, Stamford, Conn. This invention consists of 
a pedal wheel vehicle, such as a bicycle or velocipede, 
to be used on the stage of a theater, and which, while 
it is mounted and worked by the actor to give the 
desired scenic effect, is independently slid or drawn 
over the stage to give to it its required travel. 

Language Game. — Effie E. Young, 

Orange, N. J. This is a game in which a number of 
cards are used, each having a word of a language printed 
on one side and the phonetic equivalent of such word 
in another language, the word and its equivalent being 
printed in different colors, or different colored cards 
may be used, each color representing different parts of 
speech, the design being to facilitate the acquisition of 
a large and correct vocabulary in one's own or another 
language. 

Forming Shirt Bosoms. — Maurice 

Price, New York City. This invention covers a ma- 
chine adapted to turn and press the edges of Bhirt 
boeoma in forming the eeame, and provider meaus 



whereby the marginal edges, having a curved, pointed, 
or irregular lower end or sides, may be expeditiously, 
conveniently, and evenly laid and fixed ready for 
sewing. 
Pen Holder. — Ferdinand Knade, 

Breslau, Prussia, Germany. This invention provides, 
at the end of the holder which carries the pen, a longi- 
tudinally movable spring-pressed sleeve, to prevent 
soiling the user's fingers by ink taken up by the pen 
when dipped into the ink receptacle. 
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The charge/or Insertion under this head is One Dollar 
a line for each insertion ; adout eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



NEW BOOKS AND PUBLICATIONS. 

American Railroad Bridges. By 
Theodore Cooper. Engineering News 
Publishing Company, New York. Pp. 
60. Price $3. 
Theodore Cooper is well known as one of the engi- 
neers of the Washington Bridge of this city, which has 
already been several times illustrated in our columns. 
The treatise which we are considering was published 
originally in the Transactions of the American Society 
of Civil Engineers, and received a medal for its merit. 
It is a work which all civil engineers should study. It 
begins with some of the oldest bridges in the country, 
of which many very interesting illustrations are given, 
and after a rapid review of them, comes to statements 
in regard to the most recent practice. A series of illus- 
trations are given of the various forms of trusses, and 
exhaustive tabular statements of the strength of bridge 
components as proved by recent tests of full sized mem- 
bers are included in the work. It should be understood 
that the plates, of which there are nearly thirty are not 
included in the paging of the book, so that it forms 
quite an extensive treatise. 

The Development of the Philosophy 
OF THE Steam Engine. By Robert 
H. Thurston. New York : John 
Wiley & Sons. 1889. Pp. v, 48. 
With some slight modifications this work represents 
a paper read in 1884, at the Montreal meeting of the 
British Association for Advancement of Science. The 
author has won much distinction in the field of me- 
chanical engineering, especially in that part of it relat- 
ing to the steam engine. The title sufficiently indicates 
what the little work is devoted to, and the history given 
in its pages really includes a statement of the advanced 
practice in engineering. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

MARCH NVniBER.— (No. 53. ) 

TABLE OF CONTENTS. 

1. Elegant plate in colors of a dwelling for $3,200. 

Perspective elevation, floor plans and details. 

2. Plate in colors of a residence lately erected at 

Newark, N. J., from plans and specifications by 
Munn & Co. Elevation, lloor plans, and details. 

3. Perspective view of the Carteret Club House, Jer- 

sey City, N. J. 

4. Residence of Mr, WoodrufEe, Tompkinsville, N. Y. 

Perspective and floor plans. 

5. A cottage at Stuyvesant Place, Staten Island. Cost 

$11,000. Plans and perspective elevation. 
tJ. Views showing the burning of the Palace of the 
King of the Belgians at Laeken, near Brussels— 
The Conservatory— The Royal Palace of Laeken. 

7. Views of Beethoven's birthplace— Bonn and room 

in which Beethoven >vas born. 

8. A residence at South Bend, Ind., built at a cost of 

$7,500. Perspective elevation and floor plans. 
<). A residence at Elm Hill, Boston, Mass. Perspec- 
tive view. 

10. A cottage at Ludlow, N. Y., erected at a cost of 

$5,400 complete. Plans and perspective. 

11. A residence at Binahamton, N. Y., erected at a cost 

of $7,800. Plans and perspective. 

12. Cottage at Binghamton, N. Y., erected at a cost of 

$1,100 complete. Floor plans and perspective ele- 
vation. 

13. A Binghamton, N. Y., cottage recently erected at a 

cost of $2,600 complete. Perspective elevation and 
lloor plans. 

14. Drawing of a porch at Zutphen. 

15. A model farm house. 

ItJ. Illustration of climbing plants for a covered 
avenue or pergola. 

17. A $3,500 cottage erected at Binghamton, N. Y., for 

Mr. W. A. Sanford. Plans and perspective. 

18. Design for a Congregational church of moderate 

cost. 

19. Miscellaneous Contents: Errors in architectural 

design. — Sandy foundations.— The "Auditori- 
um,'" Chicago.— Improved interior finish.— Adobe 
houses in Louisiana. — Drives and walks.— To 
take grease from marble.— Hydraulic passenger 
elevators, illustrated. — Slow burning buildings.— 
Hiirs solid steel anvil, illustrated.- Sliding door 
blinds.- Improved wood working machinery, il- 
lustrated.- Barlow's shipping tags.— To estimate 
brick work.— An automatic pump operated by 
water pressure, illustrated. — Increased use of 
water filtering appliances. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

UXJNN ^ CO.. Publishers, 

361 Bn^adwor, I^ew York, 



Experienced mechanic, familiar with woodworking in 
alt its branches, is open for an en^aKement of responsi- 
bility. Have been superintendent in factory employinjr 
men, and inventor and constructor of special machin- 
ery. Age 40, married, and sober. Good salary expected. 
Address " Mechanic," care Scientific American. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science,'- by Geo. M. Hopkins. 
By mail, $4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Patent puzzle for sale. P. P., box 259, Freehold, N. J. 

Wanted— An expert die cutter for drop forgings. Ap- 
ply, with references, to M. Butterfleld, Lee's Summit, 
Mo. 

A factory superintendent desires to make a change at 
once. Wm. Plume, 328 Tompkins Ave., Brooklyn, N. Y. 

For Sale— Patent No. 418,171, painters* gasolene auto- 
matic burner. No pump, no packiot?. For particulars 
apply to Victor Petit, 31 Carondelet St., New Orleans. 

Inventors— Designs, drawings, models. Work ex- 
clusively accurate. F. A. Gardner, 108 Liberty St., N. Y. 

Wanted— Correspondence with some one who would 
like to furnish capital to develop some inventions, for a 
suitable interest in the same. Wm. McComus, Johns- 
town, Brown Co., Neb. 

Wanted— A thoroughly competent designer of wood- 
workiDK machinery by a well established house. To the 
right party a first-class opening. Address P. O. box 1001. 
New York. N. Y. 

Hand ice making machine for domestic use. — The 
United States patent for sale of the only successful ma- 
chine. Many hundreds in use in Great Britain and the 
colonies. A large and lucrative business certain. Ad- 
dress G. R. F., care of the International News Company, 
Bream's Buildine, Chancery Lane, London, England. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, III. UO machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago. III. 

Presses & Dies. FerracuteMach. Co., Bridgeton, N..I 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 13 Cortlandt St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Bronze Forgings. Billinga & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co.. 112 I^iberty St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 17.?. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

^e'~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. Tniflisfor our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and^ 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special 'Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Boolts referred to promptly supplied on receipt of 
price. 

[?Ilnerals sent for examination should be distinctly 
marked or labeled. 

(1978) C. H. H. writes : I have a foun- 
tain with a glass globe ball to which a brass jet is at- 
tached. The brass which is attached to the glass globe 
becomes detached from the globe. Can you inform me 
of any kind of cement which will not be affected by the 
water which passes through the jet and which will 
fasten the glass globe and the metal jet together. If so, 
please inform me. A. Sealing wax melted up with 
about 1-10 its weight of beeswax is pretty good. The 
following is better: resin, 5 oz.; beeswax, 1 oz.; red 
ocher in powder, 1 oz. Melt together and have the sur- 
faces hot before application. See query 2018. 

(1979) R. W. T. asks: What to put 

into benzine, in order to deodorize it, without other- 
wise changing its nature? A. Agitate with oil of 
vitriol and chromic acid or bichromate of potash. 
After it has settled, decant and disUll. 

(1980) A. F. Gr. asks : How to make 

cheap and at reasonable cost about one gallon of 
Eau oxygenee, or peroxide of hydrogen, such as usifed 
for bleaching hair, etc. A. Mix 64 oz. binoxide of 
barium with same weight of water. Mix 37 oz. oil 
of vitriol with 64 oz. of water. Let it cool perfectly. 
Then gradually pouf, with constant stirring, the acid 
into the other mixture. When all is added, test with 
litmus paper. If still acid, add a little more binoxide 
of barium in powder. Finally decant and filter if ne- 
cessary. Keep in bottles with glass stoppers or with 
tight corks. It is well to keep the solutions cool by 
ice during the mixing operations. 

(1981) M. G. asks the best means of 

pasting paper labels on gilt tin cans. A. See Query 194T. 
We recommend freshly made solaUon of gum traga- 
canttu 
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(1983) J. O. M. writes : I want to make 

a liquid glue of the best quality, if possible, without 
using acid, A. The following is recommended by some. 
White glue, 16 oz.; white lead dry and in finest powder, 
4 oz.; rain water, 2 pints. Dissolve in a clean glue pot, 
constantly stirring. Then stir in 4 oz. alcohol, and 
heat for a few minutes longer. Bottle while hot. As a 
rule, liquid glue formul&e specify some kind of acid. 

(1983) R. W. W. is referred to our 

Supplement, Nos. 157, 158, and 159, for batteries of 
many kinds. 

(1984) R. J. R. asks for (1) a receipt for 

making a preparation for coloring light leather black, 
so it will not rub off. A. Simple treatment with solu- 
tion of iron sulphate or copperas will dye leather black. 
Acetate of iron may be used instead of above with ad- 
vantage. The leather may first be mordanted with 
solution of logwood extract. 2. Can a person l.arn 
ventriloquism or does it come naturally? A. Ventrilo- 
quism can be learned to some extent by any one, but it 
requires good vocal organs and natural aptitude. We 
refer you to our Supplement, No. 555, for a paper on 
the subject. 

(1985) O. B. writes : 1. I want some- 
thing which is cheap, flexible like cloth, inelastic, and 
transparent. Will yoti please inform me what fulfills 
these conditions the nearest' A. Tracing cloth, gelatine, 
and celluloid films are the nearest to your requirements. 
2. I should like biographies of the more eminent 
scientists of the last few centuries. In what form can I 
get them? A. Consult the SciENTiPtc American 
Supplement, in which we have published many illus- 
trated biographies. 

(1986) D. B. H. asks for the formula 

used in making artificial ice. A. Many ways of 
making artificial ice have been applied. The following 
are freezing mixtures, and the cooling they produce in 
degrees Fahr. 

Parts 
by weight. 

1. Sulphate of soda 8 from 50° to 0'=' 

Hydrochloric acid.. ... 5 

2. Sulphate of soda 3 from 50° to -5° 

Dilute nitric acid 2 

3. Sulphate of soda 6 from 50" to -14° 

Nitrate of ammonia 5 

Dilute nitric acid 4 

Even nitrate of ammonia and water produce a con- 
siderable reduction in temperature. Sulphocyanide of 
ammonium produces still more, but is objectionable 
from danger of poisoning, For many mechanical pro- 
cesses, see our Supplement, Nos. 32, 35, 73, 171, and 
many others. 

(1987) J. B. asks : 1. How should the 

terminals of an induction coil be connected so as to get 
a variety of currents? As, for instance, the primary 
current alone, the secondary current alone, and the 
primary and secondary currents combined? A. For in- 
duction coil construction we refer you to our Supple- 
ment, Nos. 160 and 569. To get the primary current 
you merely need to connect your electrodes to the 
terminals of the battery. 2. How is a mercury break or 
interrupter constructed? A. It is a steel or iron cup 
jibout ^ in. diameter. One wire connects with it. It 
is filled with mercury,and theother terminal is arranged 
with a spring so as to dip into it when drawn down- 
ward, the whole operating like the ordinary make and 
break apparatus. 

(1988) L. S. W. asks (1) how to tell lum- 
ber that is dry from lumber that is partly dry, white 
oak and white ash. A. There is no way of distinguish- 
ing dry from partly dry lumber, further than by the 
seasoning checks, which method is of no value if the 
lumber is exposed to rain. Use judgment. 2. How 
to deodorize alcohol on a small scale, from 1 to 5 gal- 
lons. A. A simple method consists in adding % to 1% 
ounces of nitrate of silver to each 2.000 gallons of crude 
alcohol, and then to rectify. The nitrate of silver may 
be dissolved in water first. The following process is 
also given ; 1 pound of animal charcoal is covered with 
water and mixed with X ounce of oil of vitriol, with con- 
stant stirring. After standing it is thoroughly washed. 
Mix the spirit with %, ounce ammonia to the gallon and 
pour over the bone black. After standing decant, filter- 
ing and distilling if necessary. Magnesia equal to one- 
tenth the weight of animal charcoal may be added 
to it. 

(1989) F. H. G. says : An eminent New 

York dentist makes use of the term ''a blind vacuum," 
in speaking of the phenomenon by which artificial teeth 
are retained in the mouth. Another writer on the same 
subject speaks of a "vacuum by contact.' As a stu- 
dent of dentistry I wish to ascertain the scientific ex- 
planations of these expressions, but have been unable 
to find anything bearing on the subject. A. The word 
vacuum is in common use to indicate any negative pres- 
sure from to 14"7 pounds per square inch. The words 
" blind vacuum" may be very proper in view of the 
fact that you do not see it, while the words "vacuum 
by contact " are equally applicable as implying the con- 
ditions for producing a partial vacuum by the adhesion 
of surfaces by wet contact, as so well illustrated by the 
sucker leather used by boys for lifting cobble stones. 
We used to call it suction. There is no vacuum under 
the leather, nor in the, mouth between the surfaces,until 
an effort is made to lift the leather or remove the plate. 
The adhesion of the wet surfaces in the leather sucker 
allows the central portion to separate under sufficient 
negative pressure to lift the stone; while the same opera- 
tion does not take place with the dental plate, the 
same effect is produced to make the adhesion perfect 
by the power of the tongue to make a partial vacuum 
along the edge of the plate, which is kept, without con- 
stant effort, by the adhesion of wet surfaces. 

(1990) F. L. S. writes : I have a bear 

skin killed over a year ago, which wasnot touched until 
it became somewhat hard. The head, which I wish to 
mount, is as hard as aboard, as also is the greater por- 
tion of the skin. How can I soften it so that I can 
mount the head and use the skin as a rug ? A. It is 
very likely that portions of the skin became spoiled be- 
fore it hardened, so that in soaking to thoroughly soften 
it up, which is the first thing to be done, it will be 



found that the hair will come off and portions of the 
skin will be putrid. If this is not so, and the hair is 
firm on the skin, after thorough softening rub well into 
it on the fiesh side a mixture of about equal parts of salt 
and powdered alum, leaving enough on the surface to 
well cover it, and roll it up in a close package, leaving it 
thus for a week. Then shake out well, and repeat the 
operation with a mixture of two-thirds alum to one- 
third salt, and leave for about a week. A third appli 
cation might be necessary for a heavy skin, but this 
would ordinarily be sufficient, and, after a thorough 
shaking out and beating, the skin should be very thor- 
oughly worked on the flesh side with a blunt-faced hand 
tool, to soften it. To properly mount the head the skin 
should be removed from the skull, the skin and bone 
structure thoroughly cleaned,and all the parts as well as 
the skin treated with an arsenical powder composed as 
follows: Arsenic and burnt alum one pound each, 
ground oak bark two pounds, camphor % pound. Then 
replace the skin on the bone structure, supplying a 
frame for any natural portions omitted as well as for irs 
base. 

(1991) M. S. asks what to use on musk 
rat skins to make the hair remain on and make the flesh 
side soft, so that it can be used for caps and gloves. A. 
Use salt and alum and hand working as described above, 
only the time required will be considerably less. 

(1992) I. C. G-. asks for the formula for 

making universal German pomade for polishing metal. 

A. The following is given as the formula for putz 

pomade: 

Oxalic acid 1 part. 

Oxide of iron 35 *' 

Rotten stone 30 **■ 

Palm oil 60 " 

Vaseline 4 " 

The oxide of iron may be Venetian red. Both it and 

the rotten stone must be absolutely free from grit. 

Oxalic acid is poisonous. 

(1993) L. L. B. asks : 1. How many re- 
volutions does the armature of the simple electric mo- 
tor make in one minute? A. From 3,500 to 3,000. 3, 
Does the simple electric motor make as many revolu- 
tions when the plates are plunged an inch as when they 
are plunged the full length? A. When the motor is con- 
nected as a shunt machine, it regulates itself very well; 
but when it is connected as a series machine, its speed 
increases with the current. 3. I have made the arma- 
ture of this motor of strips of zinc same size and thick- 
ness instead of No. 18 soft iron wire. Will it make 
any difference In the power of the motor or in any other 
way? A. Zinc will not answer; you must use iron in 
some form. Wire is preferable. 4. Is the power taken 
direct from the pulley of the hub of this motor? A. 
Yes. 5. How many volts of electricity is equal to one 
horse power? A. Voltage is only one element in the 

EXC 

calculation of electrical horse power is the formula 

74G 
for electrical horse power, i. e., the electromotive force 
in volts multiplied by the current in amperes divided by 
746, the number of watts equivalent to one horse power. 
6. What is meant by the amperes? A. The ampere is 
the unit of the current. 7. What is meant by electro- 
plating? A. The deposition of metals by an electric 
current. 8. What is meant by storage battery, and how 
is it made and for what is it used? A. A battery which 
may be so changed chemically by the passage of an 
electric current through it as to render it capable of 
giving out a current. 9. Is there any way of removing 
rust from from nickel? If so, please give me receipt. A. 
Try dilute sulphuric acid. 10. Have you ever pub- 
lished a full desciiption how to make a small dy- 
namo for electric Hghting? A. Consult Supplement, 
No. 600. 11. What is the best book for a boy 17 or 
18 years old to learn all about the science of electricity ? 
Also state price. A. " Experimental Science," price by 
mail, post paid, $4. 12. What is the best paint for a 
bicycle, also is there anything that will keep it from 
rusting ? A. Asphaltum varnish is sold by bicycle 
dealers. Nothing can take the place of japanning, 
termed " enameling '^ by the trade, for this purpose. 

(1994) D. M. S. asks : What can I use to 

give the black, velvety appearance to buckskin shoes 
which have lost their black appearance from age? A. 
First wet the purface well with strong alum water, 
and when nearly dry treat with a decoction of logwood 
boiled and filtered, to which is added a little acetate of 
iron. The skin will not be as soft as it originally was. 

(1995) F. D. asks how to make rubber 

stamps. A. Thelndia rubber, unvulcanized bat mixed 
with the proper amount of sulphur, is placed in the 
mould and heated and pressed into all the cavines. It 
is held thus pressed and is heated in a vulcanizer. The 
details of India rubber working are given in our Sup- 
plement, Nos. 349, 251, 352. The intaglio from which 
the letters are cast may be in plaster of Pans, type 
having been used as models. 

(1996) W. M. writes: Will you kindly 

give receipt for making concentrated lye (solid)? A. 
Concentrated lye is simply solid caustic soda. It may 
be melted and poured into iron cans and hermetically 
sealed. Carbonate of soda may be made caustic by ad- 
dition of lime, and then after decantation may be 
evaporated to dryness. 

(1997) E. M. writes : 1. I have made a 

couple of cells of electric light carbon battery de- 
scribed by you in your paper of December 17. 1887, and 
they work admirably. I use them on open circuit, and 
should be glad if you would inform me how to keep 
them in good order. I have added a little sal-ammoniac 
occasionally, and replaced the water lost by evapora- 
tion. Will it be necessary to renew carbons when 
zincs are used up, or can they be used indefinitely? A. 
You are giving it all the care required. From time to 
time the water should be poured off and replaced by 
fresh water with sal-ammoniac. It is also well to coat 
edges of the iar with paraffin. For open circuit work 
one zinc is enough; the great point is to have plenty of 
carbons. 2. I have a small quantity of waste gold 
mixed chiefly with lime; have tried to recover it by 
melting it with almost every kind of flux, but without 
success. Can yon inform me of a simple way to recover 
allthegold? A. Moisten the lime with water, then dis- 
solve in mnriatic acid. The gold will be left undis- 



solved, and can be removed by filtration or decanta- 
tion. 

(1998) E. H. I. asks : With what force 

will a two hundred pound weight strike if it fall three 
feet, and give us a formula for any weight and any 
height? A. Divide the distance fallen by the distance 
passed through after impact, and multiply the weight 
by this factor for average force of impact. If your 
weight after impact descends J4 inch, the average force 
will be 21,600 lb. 

(1999) San Francisco asks : If a perfor- 
ated piece of circular iron be subjected to heat, will the 
holes become larger or smaller? A. Heating tends to 
increase the size of such an aperture. 

(2000) R. H, asks : 1. Can you explain 

how rheumatism may be cured by wearing brass chains 
around the wrists or ankles? A. It cannot be so cured. 
2. Will you please give me the composition of methyl 
violet? A. One part by weight of rosanihne, 2 parts 
iodide of ethyl, and about 3 parts of strong methyl- 
ated spirit are heated together. Part of the hydrogen 
of the rosaniline is replaced by methyl. There are a 
number of methyl violets, whose composition varies. 
The above is a typical method of preparation. 

(3001) C. F. J. writes : Trautwine's En- 
gineer's Pocket Book says a man can exert from one- 
sixth to one-tenth of a horse power. The small motors 
made to run sewing machines are rated at one-eighth 
horse power. Would one of these motors with primary 
battery propel an ordinary rowboat three miles an 
hour? A. Yes. if you have battery enough. The ar- 
rangement would be very expensive and troublesome. 

(3002) Quiz asks for a formula for com- 
puting internal resistance of any battery in which the 
liquid is water thoroughly saturated with bichromate 
of soda and acidified with sulphuric acid. Plates 1 zinc 
between 2 carbons, all of equal size. A. Take area of 
both sides of zinc plate in square inches and divide by 
3; multiply this by the distance from zinc to carbon 
surface. This, however, will give too low a resistance, 
as the resistance in practice rapidly runs up. 

(3003) H. K. asks : 1. How can the 

*' shine " on coats and pants be removed without wash- 
ing same? A. It is said that skillful tailors remove the 
shine in the process of pressing by creating steam 
rapidly within the fabric by means of the iron, and im- 
mediately removing the latter. 2. I have an electric 
bell, the electro-magnet being wound with No. 32 in- 
sulated wire. What kind of battery would be the 
cheapest, and how many cells are necessary to ring it? 
A. This is rather fine wire for a bell. You will proba- 
bly require 2 or 3 cells of Leclanche battery to ope- 
rate it. 

(2004) E. A. W. writes : Please give de- 
scription in Scientific American how to construct a 
home-made magnetic call bell or reference to one that 
may have already been described and overlooked. A. 
For description with w rking drawings of above, we 
refer you to our Supplement, No. 162. 

(2005) F. M. S. asks : Can you give a 

formula for a good coating paint that will stand the 
heat in furnace stacks? A. A paint made with ground 
graphite and coal tar makes a durable material for 
painting smoke stacks and boiler fronts. If too thick, 
thin the mixture with turpentine. Make the ground 
graphite from a quarter to one-half the bulk of the coal 
tar. 

(3006) W. A. D. asks for information as 

to how to make whitewash that will not rub off. A. To 
}4 bushel best lime, slaked with boiling water, add 8 
quarts salt previously dissolved in hot water, J^ pound 
whiting, 2% pounds ground rice boiled to a thin paste, 
1 pound clean white glue dissolved and boiled. Thin 
with hot water and boil the whole. Apply warm. 

(3007) R. R. S. writes : The recent 

disaster in Arizona is, it seems to us, another example 
of the lack of engineering skill, and we certainly hope 
you will give your readers the benefit of whatever in- 
formation there may be to be derived from this cata- 
strophe. Having personally been in charge of a large 
reservoir (some twelve hundred acres) at the head of 
Farmington river, in the State of Massachusetts, for the 
past fifteen years, we have realized the dangers, and any 
instruction which can be obtained we are of course 
very thankful for. A. A very large percentage of the 
reservoir dams throughout the United States are not 
made in view of the contingencies of extraordinary 
flood or the future change in the condition of the sur- 
rounding country for holding back flood water. Every 
dam that has burst in recent times has had the element 
of cheapness or ignorance of responsibility as its most 
prominent feature. The neglect of the proper width of 
a flooded spill now menaces hundreds of reservoir 
dams. Long foot slopes, broad and high crests, with 
spills of suitable length and strength for tornado cloud 
bursts; and arched facing of large stone laid in cement, 
together with honest packing in the water wall, are 
necessities of safety that should be applied to hundreds 
of dams now in jeopardy. Riprap and soil dams 
should not be tolerated unless thoroughly supported. 
A few hundred dollars spent in strengthening a cheap 
dam may save valuable lives and millions of property. 

(2008) F. C. asks : 1. Why is not the 

stomach itself digested? A. The act of digestion is not 
completed in the stomach, and the vital force, with its 
preservative and renewing powers, prevents any de- 
terioration of the tissue. In general terms the stomach 
has the power of accomplishing some of the early stages 
of digestion of dead matter. 3. What is the use of the 
spleen? A. It is uncertain. According to the most 
probable view, it contributes some constituent to the 
blood; possibly the red corpuscles. Animals can live 
without it; its extirpation has been performed. 

(3009) G. Gr. writes: Can yon tell me 

the process for bleaching the hair? A. The hair is 
sponged with " bleach," which is a solution of bin- 
oxide of hydrogen. See query 1980. A little ammonia 
maybe added to bring out a reddish tint. 

(3010) S. M. writes : How do you find 

the area of a segment of a hyperbola? A. You will 
find the rule in HaswelTs "^ Mechanic'? ard Engineer's 
Pocket Book," $4 by mail, on page 384. The formula 



is too long for us to quote here. It is deduced by 
calculus, under quadratures of curves. 

(2011) B. F. C. asks : If a thermometer 

be held in a running stream, will it indicate the same 
temperature that it would in a pailful of the same 
water? A. It will. The motion of the water does not 
perceptibly rise in temperature on impact with the 
thermometer. 

(2012) D. asks for a recipe for a black 

dressing for saddles and bridles. A. Many formulae 
are given. Try the following: Mutton suet, 2 oz.; 
beeswax, 6 oz.; rock sugar powdered, 6 oz.; soft soap, 
2 oz.; lampblack, 2f^ oz.: indigo powdered, % oz. 
When mixed add J^ pint turpentine. 

(2013) Art asks : How to bleach orange 

gum shellac white. A. Rub up with and dissolve in 2 
lb. water 2 lb. chloride of lime. Add to above 4 oz. 
caustic potash in 1 lb. of water. Digest 2 lb. of the 
shellac in 1 gallon of alcohol for a few days. Add the 
above fluid then with constant stirring, and after half 
an hour add excess of hydrochloric acid. Pour off the 
fluid after the shellac has separated, wash the shellac 
with boiling water until the latter comes off clear, place 
the shellac on a moist board, and dry. 

(2014) W. A. M. writes : I want to get 

some brilliant writing fluids other than black or red for 
abstract of title work, which, as you well know, demands 
the very best staying qualities. Will you kindly fur- 
nish some formulae? A. Blue ink; Dissolve 3 parts 
Prussian blue, previously washed with hydrochloric acid 
and followed by water, in 32 parts water with addition 
of as little oxalic acid as will effect the solution, say 1 
part. A little gum arabic may be added. Or dissolve 1 
part sulphate of indigo in 32 parts water. Violet ink: 
Dissolve 38 parte logwood extract in 550 parts boiling 
water. Then, using a small portion of this solution, dis- 
solve in four separate vessels: a, 20 parts alum; ft, IM 
cream of tartar; c, 15 of gum arabic. tf, J^ of crystalHzed 
verdigris. Add these in the order named to the 
original solution, and mix with a very little creosote or 
oil of cloves as a preservative. 

(2015) L. R. D. writes : In your issue 

of February!, you state that "in all wheeled vehicles 
the upper part of the wheel moves at a greater velocity 
than the lower, or part touching the ground." Would 
you kindly explain why that is? A. See Scientific 
American Supplement, No. 106, for explanation of 
the wagon wheel question and kindred subjects. 

(2016) R. W. H. asks : Is it possible 

to run one electric lamp by the aid of batteries? How 
many batteries would it take to run a lamp of 10 or 15 
candle power? What is the probable cost of an Edison 
lamp of that power? A. This is possible, but it does 
not pay. It would take 25 or 30 cells of bichromate 
battery. The lamp is worth 75 cents. 

(2017) H. F. W. writes: I have seen a 

certain kind of tissue paper which serves as a kind of 
barometer. The changes of the weather cause the 
paper to change color. Will you please give me the 
receipt? A. The paper is saturated with a solution of 
chloride of cobalt. 

(2018) F. G. R. asks : 1. What kind of 

cement is good for affixing brass to glass? A. Copal 
varnish, 15 parts; linseed oil varnish, 5 parts; oil of 
turpentine, 5 parts; glue, 5 parts. Mix and dissolve on 
a water bath. When solution is complete, add slaked 
lime, 10 parts. Or use ordinary sealing wax. 2. How 
can I procure a phonograph? A. You cannot buy a 
satisfactory phonograph. They are only rented. The 
original ones are only of scientific interest, but have no 
practical value. Address the North American Phono- 
graph Company, of this city, for terms of rental. They 
will show you the capabilities of the phonograph if you 
call upon them. See query 1978. 



TO INVENTORS. 

Ad experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific Amepican, 361 Broad, 
way. New York. 
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For urbich Letters Patent of tbe 
United States ivere Granted 

March 4, 1890. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Abacus, C. Neubaus 422,612 

Adding machine, P. G. Trone 422,853 

Advertising sign, flashing light. F. J. Mitchell 422,819 

Agricultural implement, H. L. Cameron 422,718 

Air medicating, compressing, and administering 

apparatus, J. C. Kennedy 422,802 

Alarm. See Low water alarm. Time alarm. 

A larm lock. C. Accioli de Azeredo Basto 422,696 

Alarm lock, G. J. Keller 422,421 

Aluminum chloride, purifying, H. Y. Castner 422.500 

Animal hitching device, H. Cole 422,381 

Annunciator, electro-magnetic, C. J. Hamilton... . 422,77^ 
Anti-rattler and shaft support, combined, H. Car- 
penter.... 422,376 

Armature. C. D. Jenney 422.419 

Armature for dynamos, etc., G. A. Washburn 422,86-^ 

Armature for electric machines, J. C. Wray 422,681 

Autographic reeister. W. Assheton 422.872 

Axle, self-oiling. H. M. Soodman 422,764 

Axles, apparatus for forging car, S. T. Wellman.. 422,557 

Baking powder, H. D. Thatcher 422.464 

Baling press, A. H. Spencer 422,847 

Balusters, etc.. joint or fastening for, W. H. 

Burch 432,712 

Band cutter and feeder, E. B. Karn 422,839 
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Bar. See TypewritiOK machine type bar. 

Barrel follower. Z. Woodworth 422,4b2 

Basin press, wash, E. Uammanr. 422,533 

Batteries, automatic switch for re^ulatin^ the 

power of electric, G. B. Pennock 422,438 

Battery. See Galvahic battery. Secondary bat- 
tery. 

Battery plate, secondary, W. P. KookORcy 422.53^ 

Battery plates, treatment of storage, C. Sorley 423,457 

Beds, etc., manufacturing spring, J. G. Smith 422,845 , 

Bedstead, W. F. Bernstein 422,704 

Bedstead, cabinet, W. P. Tracy 422,555 

Beuel, J. A. Trauc 422,852 

Bevel cutting machine, cardboard, Christie & 

Keck 422.726 

Beverage shaking apparatus, C. A. Tatum 422,462 

Bicycle, H. F. Hiller 422,781 

Bicycle, A. W. Thomas 422,549 

Bicycle bearing. L. b'. Carstensen 422,723 

Bicycle wheels and putting on rubber tires, ma- 
chine for setting up. K. Armstrong 422,689 

Bit. See Bridle bit. 

Bit and reamer, combined. J, Grubbs.. - 422,771 

Bits, die for making. J. Swan 422,546 

Bituminous rock, heating apparatus for dissolv- 
ing, J. Rice 422,630 

Block. See Feed block. Paving block. 
Board. See Wash board. 

Book marker, H. V. & F. W. Lanchester 422,42s 

Book rest, F. A. Powell 422,443 

Boot, gaiter, J. Schroeder 422,840 

Bottle fastening, T. B. Howe 422,415 

Bottles, apparatus connected with filling and 

corking, D. Wickham 422,867 

Box. See Ijetter box. 

Boxfastener, F R.Taylor 422.850 

Brake. See Car brake. Vehicle brake. 

Brick die, J. M. McDonald 422,432 

Brick machine, M. Davelaar '. 422,.506 

Bridle bit, Johnson & Reichert 482.529 

Bridle bit, H, Van Arsdale 422,469 

Bridle blinder or winker. M. S. Starkweather 422,652 

Buckle, R. J. Dearborn 422,711 

Buckle, F. B. Bchlin 422,610 

Bulletin or advertising apparatus, E. A. Calahan.. 422.716 

Burial casket, J. C. Frey 422,880 

Burner. See Gas burner. 

Button, S. R. Grover 422,882 

Button, Ingram & Chapman 422,789 

Button, C. H. Peck 422,890 

Button, C. M. Piatt 422,624 

Camera. See Photographic camera. 

Camera, H. M. Altick 422,686 

Can. See Creaming can. Shipping can. 

Can cover and lock, lilttlewood & Phillips 482,600 

Cane cutter or disintegrator, M. Swenson 422,657 

Capsule joining machine, S. R. Bateson 422,365 

Capsule machine. S. R. Bateson 422,363 

Capsule receiving frame. S. R. Bateson 422,364 

Car brake, B. C. Glover 422,519 

Car brake handle, C. W. Alden 422,63:i 

Car brake mechanism, street, W. E. Badger 422.693 

Car coupling, M. D. Kalbach 422,796 

Car coupling, A. Kimber 422,532 

Car coupling, W. Ulrey 422,8.54 

Car door, freight, P. Brown 422,710 

Car door, grain, C. H. & J- P Emery 422,898 

Car heating system, R. D. Kimball 422,596 

Car lock, E. C. Merrill 432,817 

Car platform. W. V. H. Wlllson 422,677 

Car, sleeping, H. Casper 428,499 

Car starter, E. H. Morgan 422.888 

Car, stock, B. F. Holmes 422,413 

Car. ventilated, R, M. Pancoast 422,618 

Car wheel and axle, T- C. Churchman 422,727 

Car wheels, manufacturing chilled, R. W. Oswald 422,435 

Carbon, electric lamp, W. F. Smith 422,456 

Carbons for electric lamps, manufacture of, W. F. 

Smith 422,895 

Card, hand, G. I. Haeberle 422,772 

Carding engines, flat supporting device for, C. A. 

Taft 422,849 

Carding engines, top flat stripping mechanism for, 

H. Ellis 422,752 

Carpet sweeper, W, J. Drew , 423.508 

Carriage apron support, H. E. Mereness 422.428 

Cart, dumping, F. M.Gibson 422,518 

Cartridge, G, M. Peters 422,442 

Cartridge, blasting, G. M. Peters 422,439 to 422,441 

Cash carrier apparatus, M. C. Swezey 422,460 

Cash indicator and register, J. W. Clark 422,878 

Cash indicator and register, E. B. Parkhurst 422.823 

Cash indicator and register, J. F. Pfeffer. ..422,827. 428,8:8 

Cash register and Indicator, T. Carney 422,375 

Cash register and indicator, J, H. Schnarren 

berger 422,645 

Caster, J. Toler 422,552 

Casting mould, S. D. I^ocke 422.425 

Cattle, instrument for slaughtering, J. Apsley 422,687 

Cattle horns, knob for. L,. Barnes 422,490 

Centrifugal fluid separating machines, drum for, 

W, Bergh 422,369 

Chair. See Railway chair. 

Chairs, cradles, etc., attachment for rocking, H, 

Freckmann ct al 422,390 

Checking and unchecking device, S. Osborn 422,617 

Checkrein hook, J. R, Newton 422.4.33 

Chill mill, T. A. BlaJte 422,706 

Chromium and chromium alloys, obtaining, A. K. 

Eaton 422.509 

Chuck, L,E. Whiton 422,479,422,480 

Churn, H. G, Cronk 422,736 

Churn, J. F. Richardson 422,631 

Cigar bunching macliine. A, H. Shock 422,455 

Clear rolling machine, Vosel & Neuerburg 422,861 

Cigar tip cutter, R. W. Booth 422,708 

Circuit breaker, autoraiitic, M. C. Happoldt 422.584 

Circulator and feed water heater, E. C. Jordan — 422,793 
Clamp. See Drum clamp. 
Cleaner. See Window cleaner. 

Clipping machine motor, H, S. Daggett 422,738 

Cloak hanger, l\ Wolf 422,871 

Clothes beater, M. Fitzpatrick 422,387 

Clothes drier, D. K. Hickok 422,410 

Clutch, friction, H. HaberUn 422,402 

Coat or like garment, H. J. Upthegrove 422,669 

Cock gauge, gas, Robinson &Brockway- . 422,449 

Combing machine, hair. J. Schussler 422,638 

Conveyer, screw, J. A. Gowans 422,766 

Conveyer.s, bucket attaching link for chain, T. 

Craney 422,7.35 

Cooking vessel, J, Cochran 422,380 

Cooler. See Milk cooler. 

Copy holder, C. H. Piatt 422,538 

(Virn cutting device, C. B. Darley 422,384 

Corn drill, Bennett & Farlander 422,368 

Corn, machine for cutting and shocking, Lomax 

& Hasard 422,427 

Corn off the cob, machine for cutting green, W. 

Sprague 422,650 

Cotton picker, tricycle, J. W. Wallts 422,671 

Coupling. See Car coupling. Shaft coupling. 
WUitBetree coupling. 



Crane, hydraulic traveling, Graham, Jr,, & 

Graves 422,399 

Orate, F. W. Kendall - 422.800 

Creaming can, Wentworth & Manchester 422,476 

Cultivator, B. B. Barnett 422.694 

Cultivator, 8. R. Brown 422,711 

Cultivator, M. Sattfey 422,643 

Cultivator hoe, J. A. Qarber 422,761 

Current motor, pulsatory, C. J. Van Depoele 422,856 

Current pulsating generator, multiple, C. J. Van 

Depoele 422,860 

Current pulsating system, alternate, C. J. Van De- 
poele 422,8,57 

Current system, pulsating, C. J. Van Depoele 422.859 

Curtain flxture, E. E. Clark 422,379 

Cut-off, rain water, J. L. Grasser 422,770 

Cutter. See Band cutter. Cane cutter. Cigar 
tip cutter. Ice planer cutter. Meat cutter. 
Miter cutter. Tube cutter. 

Cutter head. Moss & Dillenback 422,60? 

Die. See Brick die. 

Direct-acting engine, C. C. Worthington , 422,680 

Dish washing and draining machine, C. M, Bryan. 422,371 

Display device, M. F. Connett 422,570 

Distilling apparatus, wood, Koch & Danner 422,806 

Distributer, automatic, C. Tixidre 422,551 

Door check, S. J. Dohrmann 422,745 

Door mat, metallic, Hickey & Rename 422,780 

Door or like paneled article, Thompson & Lane,,. 422,851 

Door spring, R. O. Wood 422,678 

Doubling and winding machine, J. E. Tynan 422,667 

Drier. See Clo*hes drier. Fruit drier. 
Drill. See Corn drill. 

Drlllframe,adjustable,W. Smith 422,648 

Drilling machine, W. C. Canedy 422.569 

Drilling machine, F. H, Richards 422,640 

Drum clamp, adjustable. L, N, De Longe 422,742 

Dumbwaiter regulator, G, W. Hennion — 422,409 

Basel, E, Werner 422,673 

Ecraseur, H. Haussmann 422,777 

Electric currents, converting continuous into pul- 
sating, C. J. Van Depoele 422,868 

Electric generator, pulsating, C J. Van Depoele.. 422,855 

Electric machine, dynamo, R. Eickemeyer 422.511 

Electric motor, H. E. Walter 422,556 

Electric motors, regulating, G. A. Washburn 422,862 

Electrical induction apparatus or transformer, M, 

Von Dollvo-Dobrowolskv 422.746 

Electro motor engine, S. Z. De Ferranti 422,755 

Embroidering machines, automatic stitch adjust- 
ing mechanism for, R. T. Smith 422,894 

End gate, waKon, W, W. Boner 422,873 

Engine. See Direct-acting engine. Electro-mo- 
tor engine. Rotary engine. Steam engine. 

Envelope, bottle, A. G. Beale 482,Sf« 

Envelope moistening device^ C H. Burton 422,714 

Envelope, rolled, S. Wheeler 422,865 

Evaporating pan, G. H. Grimm 422,400 

Explosives, manufacture of, S. H. Emmens, 

422,514, 422,615 

Extension table, H. S. Lee 433,599 

Fabric. See Knit fabric. Plush fabric. 

Fan, portable. W. H. Curtice 422,7.37 

Farm gate, F. W. Beardslee ... 422,491 

Faucet, measuring, F. Keiser 422,530 

Feed block for animals, G. S'. Brott 422,370 

Feed regulator, C, J, Pilllod 482,623 

Fence, G. W. Alexander 422,684 

Fence. A. Deal 422.574 

Fence, W. S. Kline 422,422 

Fence, J. Ligon 422,813 

Fence, V. E. Wilder 422,675 

Fence making machine, wire and slat, J, Edmond- 

son 482,749 

Fence stretcher, wire. F. H. Bissell 422,494 

Fence, wire, M. M. Shellaberger 422,482 

Ferrule for canes, umbrellas, etc., S. W. Evans, 

Jr 422,753 

Fibrous material and raakin/ the same, article of 

chemically treated, R. P. Frist 422,760 

Filtering and percolating stand, adjustable, A. P. 

Yarnall 422,484 

Firearm, H. Comstock 422,731 

Firearm, breech-loading magazine, C. E. Sneider.. 422,846 

Fire escape. B, B. Allen 422.686 

Fishing reel, E. Holzmann 422,786 

Fishing rod, jointed, G. 1. Varney 422,470 

Flaxseed separating machine, L, J. B. Easton 422,748 

Flooring, J. D. Finley 422,584 

Fluid motor. B. B. Bower 422,495 

Folding table, T. Schwencke 422,639 

Frame. See Capsule receiving frame. Drill 
frame. Net frame. 

ITruit drier, W. A. Beck , 422,897 

Fruit gatherer, H. Caldwell 422,373 

Fuel burning apparatus, liquid, J, B. Hough 422,884 

Funnel, measuring. W. A. Benton 422,700 

Fur. etc.. from the skin, separating, C. Puech 422,627 

Furnace for burning natural gas, F. T. Adams — 422,562 

Furnace roof, nail or other, W. J. S. Shelbley 422,89.1 

Gauge. See Cock gauge. 

Galvanic battery, J. H. Linville 422,534 

Galvanometer. J, Waring 422,672 

Game apparatus, H. A. Doty 422,575 

Game, card, E. E. Koehler 422,807 

Game promoting the study of language, card, E. 

B, Young 422,682 

Garment supporter, J. G. Capers 422,719 

Ga?, apparatus for the manufacture of, ,f. D. 

Averell 422,692 

Gas burner, regenerative. Gordon & Swift. .422,587, 422,589 

Gas burners, device for lighting. F, Thiele 422,659 

Gas regulator, G. W. Wright 422,483 

Gate. See End gate. Farm gate. Tender gate. 

Gate. W. A. Pierce 422,831 

Generator. See Current pulsating generator. 

Electric generator. Steam generator. 
Guard. See Railway track foot guard. 

Gun, breech-loading. C. Rostel 422,838 

Gun carriage. S. H. Emmens 422.513 

Grading and ditching machine, W, C. Williams 422,870 

Grain binder, W. M. Holmes 422,414 

Grain binder, H. E. Pridmore 422,444 

Grain binders, knot tying mechanism for, M. A. 

Keller 422,798 

Grain meter, rotating, O. U. Pollard 422,832 

Grain separator, J, F, Hatfleld 422.776 

Grate, F, M. Goodall 422,763 

Grate, parlor, C. J. Wadsworth 422,471,422,472 

Grate, ventilating, P. Miller 422,887 

Gravel washer, C.S.Clark 422..378 

Grinder, tool, L. B. Benton 422,874 

Grindstone tool holder A. H. Dick 422,743 

Orommet, A. J. Robinson 422,6.33 

Halter, W. E. Pruyne 422,826 

Hame trace attachment, C. E. Carr 422,377 

Handle. See Car brake handle. Saw handle. 
Hanger. See Clock hanger. Tobacco hanger. 

Harrow.B.W. Hardie 422,406 

Harvester, S. D. Locke 422,001 

Harvester, grain binding, L. Miller (r) 11,064, 11,065 

Hay knife, W. H.Carter 422,724 

Hay sling, J. Unterbrlnk 422,668 



Heating apparatus, automatic gas regulator for, 

I.M. Seamans 422,841 

Hinge for rules and protractors, lock, E. Cameron 422,374 

Hoe and cultivator, horse, J. N. Parker 422,620 

Hoe, garden, Koch & Biel 422.783 

Holder. See Copy holder. Grindstone tool hold- 
er. Pew holder. Plate holder. Sewing ma- 
chine attachment holder. 

Hoof expander, E. Arnold 422,488 

Hook. See Checkrein hook. Snap hook. Whiffle- 

tree hook. 

Horse breaking apparatus, J. R. Brought 422,497 

Horseshoes, machine for forming blank bars for, 

J. D. Billings 422,564 

Ice, etc., machine for making. C. Bradford 422,565 

Ice planer cutter, J. N. Briggs 422,566 

Indicator. See Cash indicator. Time indicator. 

Inductorium, A. H. Hoyt 422,8&5 

Ingot and wire made therefrom, compound, L. L. 

Burdon 422,713 

Inhaler, A. S. .lohnston 422,420 

Inhaling instrument. M. W. Hobbs 422,411 

Ink, printing, McCloskey & Farwell 422,430 

Insulating layer for electric coils, compound, E. 

Thomson 422,550 

Insulator, G. E. Stanley 422,651 

Iron. See Sad iron. 

Jack. See Lifting jack. 

Jack wrench for oiling vehicle wheels, F. M. Hen- 

Shaw ., 422,779 

Joint. See Mortise joint. 

Journal boxes, lining, R. Beddall 422,873 

Journal boxes, machine for constructing, w. H. 

Haskins 422,.590 

King bolt supporter, A. R. Muterspaugh 422,821 

Kitchen cabinet, C. C. Post , 422,833 

Knife. See Hay knife. 

Knife, R, S. Thain 482,647 

Knit fabric, drawers of, R. W. Scott 422,641 

Knit fabric, shirt of, R. W. Scott 422,640 

Knitting machine, circular, Huse & Carr 422.593 

Knitting machine needle cylinder, J. C. Egly 422,751 

Knitting machine, warp. C. F. Smith 422,646 

Knitting stockings, F. Wilcomb 422,869 

Knob attachment, door, S. H. Berrey 422.493 

Ijamp, J. F. Place 422.537 

Ijlmp, A. C. West 422.864 

Lamp, arc, G. C. Pyle 422,446 

Lamp, incandescent gas, J. N. Pew 422,536 

Lamp, overhead oil, Ross & Atkins 422,836, 422,8:17 

Lamp, regenerative gas, W. C. Bucklin 422,567 

Lamp, regenerative gas, Gordon & Swift 422,588 

Lamp, safety, R, Kopetchl.. 422.808 

Lamp socket, incandescent, F, C. Rockwell 422,634 

Lamp suspension device, incandescent, Hayden 

& Dikeman 422,591 

Lasting machine, Copeland & Crisp 422,734 

Lasting machine, M. Jj. Hansen 422,774 

Lathe, O. Kromer.... 422,809 

Lathe treadle foot, F. Thomas 428,465 

Letter box, R. M. Haan 422,401 

Lifter. See Wagon body lifter. 

Lifting jack, G, F. Quinn 422,6.39 

Light, See Locomotive head light. 

Lighting flxture, P. C. J. Lemaire 422,811 

Liquid distributer, F, W, Kendall 422,799 

Lister and drill, combined, W, A, Loughry 422,603 

Lock. See Alarm lock. Car lock. 

liOCk, B. F. Davis 422,740 

Locomotive attachment, R. L. Stevens 422,653 

Locomotive headlight, H, C. Crowley 422,503 

Loom shuttle, T. Wood 422,481 

Low water alarm for steam boilers, E. E. Kil- 

doyle ;.. 422,803 

Lumber, apparatus for making compound, Joslin 

&Thompson 422,794, 422,795 

Ijumber way. Ford & Revelle 422,.389 

Magnet, electro, R, Eickemeyer 422,512 

Magnetic separator, G. Conkling 422,732 

Marking rails, etc., apparatus for, T. James 422,594 

Masonry, head or collar for supporting tubes in, 

E,N, Gates 422,881 

Mat. See Door mat. 

Meat cutter, A. Shepard 422,644 

Metal plates, machine for flanging and nozzling, 

Nugent & Stupakoft' 422,615 

Meter. See Grain meter. 

Milk cooler, J. J. Wlllard 422,676 

Mill. See Chili mill. Quartz mill. 

Mill boot or pestle, N. B.Tllton 422,661 

Milling machine, C, H. Trask 422,663 

Mirror, adjustable, F. M. Chapman 422,501 

Miter cutter, W, R, Fox 422,517 

Mitering machine, W. Murphy 422,608 

Mould. See Casting mould. 

Mouldings, embossing and edge-shaping roller, B. 

C. J. Anderson 422.486 

Mop wringer and washer, automatic, R, C, Ander- 
sen 422,487 

Mortise .iolnt, blind, J. A. Smith 422,843 

Motor. See Clipping machine motor. Current 

motor. Electric motor. Fluid motor. 

Mower attachment, lawn, I. Wagner 422,473 

Net frame, landing, T. H. Chubb 422,502 

Nut kernels, machine for granulating, T. Mills 422,818 

Nut, screw, G, H. Alton 422,361 

Oil to burners, apparatus for feeding, De St, 

A ubln & Comstock 422.848 

Ointment for skin diseases. A. Bergmann 422.703 

Oven, revolving reel bake, J. Rayney 422,62*J 

Overalls, C. Erianger 422,386 

Overshoe, T, H. Benedict 422,492 

Padlock, A. S. Fisher 422,759 

Pan. See Evaporating pan. 

Paneling doors or other woodwork, J. A. Smith... 422,844 

Paper box blank, W. Johnston 422,792 

Paper match boxes, casing for, T. Harbeck 422,405 

Paper roll, toilet, S. Wheeler 422.866 

Paving block, P, Arnold 422,6il0 

Pawl and ratchet mechanism, W. Bayley 422,696 

Pen, fountain, O, E. Weidlich 422.474 

Pen holder, P. Knade 422,806 

Pencil sharpener, lead. A, Ames 422,485 

Perambulator, E. A. Harris 422,407 

Photographic camera, W. A. Brice 422,709 

Photographic camera shutter, E. W. Perry, J r — 423,825 

Photographic shutter, J, R. Trego 422.664 

Photographic stand, H. Wild 422.559 

Pianofortes, pedal action for, C. L Weser 422.477 

Picture card, W. Hagelberg 422.522 

Picture, sectional, W. Hagelberg 422.521 

Pipe stopper or closer, soil, F. Darmstadt 422,739 

Piston, H. See 422,453 

Piston, horizontal, H. See 422,454 

Pitman, S. Arnold 422,4811 

Plaiting machine, accordion, E. E. Howell 422.787 

Planter and fertilizer distributer, combined seed, 

,T. T. Scarbrough 422,4.52 

Planting machine, corn, A. H. Hull 433,416 

Plants, device for distributing Paris green on. 

Hills & Jurgenson 422,782 

Plastering device, J. Hudson , 422,.5?8 

Plate holder and shifter, Kipper * Perry, Jr 422,804 



Platform. See Car platform. 

Plow, J. W. Fields 422,756 

Plow, J. W.,lackson 422,418 

Plow, J. A. Stewart 422,896 

Plow, sulky, F.J. Merrow 422,605 

Plush fabric, woven, G. Rath 422,447 

Pneumatic dispatch apparatus, A. Bryson, Jr 422,498 

Poke, animal, A. R. Moore 422,820 

Pole, carriage, W. A. Galoraith 422,393 to 422,398 

Pole, carriage, B. F. Wheeler 422.478 

Polishing powder, E. P. Eells 422,760 

Powder. See Baking powder. Polishing powder. 

Powder press, Loflin & Shaw 422,602 

Press. See Baling press. Power press. Printing 
press. 

Prli. ting machine. C. H. Heywood 422,883 

Printing machine feeding apparatus, C. B. Cot- 

trell 422,572 

Printing press, two-revolution cylinder, J. W. 

Butterfleld 422,715 

Printing presses, knife box rubber for, W. H. 

Eager , 422,576 

Pulley. W. H.Dodge... 422,507 

Pulley, split, H. Burnham 422,568 

Pulleys, manufacture of. J. T. Mitchell 422.606 

Pulverizer, centrifugal. J. Behm 422,698 

Pump, W. H. Culver... 422,383 

Pump, J. M. Normand 432,6.35 

Pump. Taft & Day 422,461 

Pumps, Induction valve for compression, M. Den- 

nedy 422,385 

Punch, R. M. &T. E. Tull 423,666 

Punch, check, F. M. Clark 422,728 

Puzzle, J. H. Flanagan 422,388 

Quartz mill, J. W. Fairfield 422,581 

Quartz mill battery guide, i.eyson & Dalling 422,812 

Radiator boring and tapping machine, O. Bryant.. 422,877 

Radiator, steam, G. H. Roath 422,541 

Railway chair. M. H. Pierce 422.830 

Railway, electric, S. H. Short 422,645 

Railway motors, supporting frame for electric. U. 

D. Priest 422,445 

Railway, pleasure, L. A. Thompson.. 422,466 

Railway signal, automatic recording, J. B. Ivey... 423,790 

Railway switch. R. J, Davidson 422,573 

Railway switch, D. J. McOsker 422.610 

Railway time signal, Bechtel & Moebus 422,367 

Railway track foot guard, J. M. Wilson ... 422,560 

Range, E. Lofts 422,426 

Reel. See Fishing reel. 

Reflector for incandescent lamps, F. Holman 422,592 

Refrigerator, Schneider & Miller 422,637 

Register. See Autographic register. Cash regis- 
ter. 
Regulator. See Dumbwaiter regulator. Feed 
regulator. Gas regulator. Windmill regu- 
lator. 
Ring. See Twister ring. 

Rivet, hollow. I. F. Peck 422,824 

Rod. See Fishing rod. 

Roofing machines, scraper bar for composite, J. 

A. McGraw etal.... 422,609 

Rotary engine, W. I. Phifer 422,829 

Rule, draughtsman's Benzlnger & Grabau 422,701 

Sad iron, self-heating, E. M. Roberts 422,448 

Saddle, harness, Garrett, Jr., & Huggin '. 422,762 

Sash balance, Ellis & Langbein 422.580 

Sash fastener, J. B, Kreidler 422,597 

Saw, W. F. Hurd 422,788 

Saw handle, M. K. True 422,468 

Saw setting and jointing device, S. Toles 422,467 

Scales, automatic grain, H. Earle 423,747 

Scraper, wheeled earth, W. E. Kllborn 422,531 

Scraping and ditching machine, road, F. M. Pen- 
nock 422,621 

Screwdriver O.Z.Greene .... 422.520 

Screwdriver. W. R. Johns 422,791 

Seat. See Vehicle seat. 

Secondary battery, S. C. C. Currie 422,504, 422,505 

Separating machine, N. \V. Holt 422,785 

Separator. See Grain separator. Magnetic sepa- 
rator. Steam separator. 

Sewing machine attachment holder, E. J.Toof 422,554 

Sewing machine embroidering attachment, J. T. 

Whitmore 422,558 

Sewing machine hem stitching attachment, E. J. 

Toot 422,.553 

Sewing machine thread tension mechanism, J, 

Angermann 422,691 

Shaft coupling, E. P. H. Capron 422.720 

Shaft support, W. H. Heald 422,408 

Shears, A. H. WaUace 423,670 

Sheet metal folding machine, W. Dixon 422,744 

Shell for high explosives, A. W. Von Schmidt 428,636 

Shingle, C. B. Cooper 428,671 

Shipping can, J. T. Harland ... 482,525 

Ship's rigging, J. Parker 422,619 

Shirt bosoms, machine for turning and pressing 

the edges of, M. Price 422,625 

Shutter fastener, F. Taylor 422,463 

Shutter opening apparatus, J. E. Tryon 422,665 

Shutters, slat for rolling, Bockel & Lochmann... 422,707 
Signal. See Railway signal. Railway time signal. 

Siphons, attachment for. W. H. Carley 422,721 

Sleighs, hand rail for. G. S.Caldwell 422,372 

Snap hook, J. Kennedy 422,801 

Snow scraping machine, O. S. Wheeler 422,674 

Sodawater draught apparatus, A. D. Puffer 422.834 

Soldering machine, J. G. Hodgson 422.412 

Soldering machine can'cap. Norton & Hodgson.... 423,434 

Spark arrester, E. B. Gibbs 422,586 

Spoke socket, F. E. Kauffmann 422,797 

Spring. See Door spring. Vehicle spring. 
Sprinkler. See Water sprinkler. 
Stand. See Filtering and percolating stand. Pho- 
tographic stand. 

Steam engine, L. B. Phllhps 422,622 

Steam generator, C. H. Farwell 422.754 

Steam generator, J. J. & T. F. Meldrum 422,816 

Steam separator, J. L. Cook 422.733 

Steel containing.carbon, manganese, and alumin- 
um, making, R. A. Iladfield 422,403 

Stencil drum, J. Parish 422,889 

Stocking, F, W. Berger 422,702 

Stocking, F. Wilcomb 422,868 

Stockings, manufacturing, E. E. Kilbourn 422,886 

Stone lifting and carrying machine. J. W. Peter- 
son 422,826 

Stopper. See Pipe stopper. 

Stove, oil, E. B. Finch 422,757, 422.758 

Stove, straw burning cook, G. Laube (r) 11,063 

Stoves, hot water attachment for. G. T. Brewer. . . 422,496 
Stoves, steam attachment for cook, W. S. Lanfe)., 422,.598 
Supporter. See Garment supporter. King bolt 

supporter. 
Switch. See Railway switch. 

Switch, Berrenberg & Umbehend 422.705 

Syringe, G. Otto 422,437 

Syringe, hypodermic, G. B. Ross 422.450 

Syringe, hypoderraical, G. Otto 422,4:i6 

Table. See Extension table. Folding table. 

Tackeror nailer, J. C. Luchterhand 422,816 

Tank. See Water closet tank. 



© 1 890 SCIENTIFIC AMERICAN, INC. 



190 

Target pigeons, machine for mouldint;, C. Swan.. 422,655 

Teleeraph receiver, print inc. H. Mahnlien 422,604 

Telephone call, automatic. H. L. Carpenter 422,722 

Telephone repeater. T. A. Edison 422,678. 422,579 

Telephone switch system, C. C. Gould 422,765 

Telephones, apparatus for speaking, Bdlson & 

Gilliland 422,.577 

Temperature, automatic device for controlling, 

R.D.Kimball 422,5'.fi 

Tender gate, R.J. Howard 422,527 

Tether, B. B. Sergeant 422.642 

Theatrical appliance, C. Barnard 42?,.j€2 

Time alarm and annunciator, electric, N. H. 

Suren . 422,654 

Time Indicator, G, I,. Barrett 422,563 

Tire sizing and upsetting machine, R, W. Taylor., 422,668 

Tobacco hanger, W. S. Wootton 422,679 

Torch, flash, Heiskell 4 Drake 422,778 

Trace support. F. F. Conner 422,382 

Tramways, clip for rope, R. Rowland 422,892 

Tray for delivering goods, K. G. Caldwell 422,717 

Truck, barrel, Q. P. Clark 422,729 

Truss. G. A. Greene 422.768 

Tube cutter. D. S. Chesebro 422.725 

Twister ring. J. Belfield 422,ti99 

Twisting machine, driving band, W. H. Naylor.... 422,611 
Typewriting machine lor the blind, E. J. Nolan... 422.611 
Typewriting machine type bar. Harkneas & 

Quaife 422.776 

Umbrellacover, C. H. Shaw 422.64:1 

Umbrella tops to bows, device for attrching, A. 

A. Armstrong 422,688 

Umbrellas or parasols, detachable cover for, A. J, 

Robinson 422,632 

Umbrellas or parasols, machine for making 

springs for, G. Rich 422,8i5 

Valve for gas service pipes, automatic, 1^'inch & 

Hummei 422.58.') 

Valve gear for engines, liberating, N. T. Greene.. 422.769 

Valves, seat for pistons of triple. H. Fueller 422,392 

Vehicle brake, automatic. C. Wening 422,475 

Vehicle seat, J. McCrudden 422.431 

Vehicle seat, M. Thorkelson 422.660 

Vehicle spring. E. P. Holden 422.784 

Vehicle, two-wheeled. C. S. Beebe 422,697 

Velocipede, A. W. Thomas 422,548 

Vines, compound for treating grape, E. Schmidt. . 422.544 

Vise.O. Noack 422.613 

Vote recording machine. J. W. Rhines 422,891 

Wagon body lifter, S. I^angford 422,121 

Wagon, buctboard, G. B. Spare 422.649 

Wagon, dumping. A. C. McBwen 422,822 

Wagon, dumping, G. Worthington 422,561 

Washboard, V. I.andrieu 422,810 

Washer. See Gravel washer. 

Watch balances, device for testing, W. D. Olney.. 422.616 

Water closet tank. R. T Hurst 422.417 

Water ejector for vessels, automatic, N. N. Frost. 422,391 

Waterproof garment, P. H. Loehr 422.814 

Water sprinkler, H. G. Stiebel 422,458 

Water utilizing apparatus, rain, R. C. Sayer 422,451 

Weighing and registering apparatus, grain, R. N. 

Robinson 422,542 

Weighing and strength testing machine, coin-con- 
trolled, J. F. Bower 422.876 

Welding, electric. O. L. CotBn 422,730 

Wheel, See Car wheel. 

Wheel, J.J, Halstead 422,404 

Whiffletree coupling, C. St. James 422.4.59 

Whiffletree hook, F. P. Randall 422.(28 

Whip socket and rein holder, B. W. Sweigard 422,656 

Windmill regulator, H. L. Ferris 422,682 

Window cleaner, fountain. H. W. Munch 422,429 

Window, folding bay, C. Fredrickson 422,586 

Wire, making seamless plated hollow, H. T. 

Smith 422,647 

Wool, machine for preparing and burring, F. G. & 

A.C.Sargent 422,636 

Wrench. See Jack wrench. 

Wrench, O. P. Foote 422,616 

Wrench, I. C. Gray 422,767 

Wrench, F. B. Heinig 422.528 

Wrench, J. Tomlinson, Sr 422,662 

Wrench for oil well tools, W, Forgie 422,879 

Wringer. See Mop wringer. 
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DESIGNS. 

Bathtub. F.J. Torrance 19.682 

Button or similar article, sleeve, B. P. Beach 19.672 

Carpet. W.A.Schmidt 19,C83, 19,684 

Clothes line link, J. J. Wallace 19.685 

Dish, C. C. Overton 19,690 

Drain or other pipe. B. W. Carter 19,677 

Feeding manger, F. O. Worthley 19.686 

Gas pipe band, W. H. Berger 19,673 

Halter trimming, J, N. Bull 19,676 

Hammer, C. Ottinger 19,689 

Range, gas, W. W. Goodwin 19.678 to 19,681 

Truck frame, electric car. J. Stephenson 19,688 

Twine boi. B. D. Milliken 19.691 

Type, font of printing. H. Brehmer 19,674. 19,675 

Vest, lady's, L. J. Haas 19,687 



'^Jlpcrfieemcnts. 



Inside PaffCi each Insertion - - - 9.'S cents a line. 
Back Pase* ench insertion - - - Sl.UU a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

ItisHafil, Uenae, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease trerms. It dries in a 
.few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Jjicenses granted for the 
mixingjuslng, and selli ng. 

Address ADAMANT MFG. CO. 

300 E. Genesee r^t., 

Syracuse* M. V. 




THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scikntific American Supple- 
ment, No. 633. Price 10 cents. To be had at this 
office and from all neiradealera. 



TRADE MARKS. 

Bicycles, Union Cycle Manufacturing Company... . 17,608 
Bookcases, revolving, J. Danner Manufacturing 

Company 17,613 

Capsules, gelatine, Krehbiel Capsule Company 17,619 

Cigars. H. Traiser 17.628 

It'arinaceous food, J. R. Neave & Co 17,t)21 

Flour, prepared, Star Manufacturing Company 17.62" 

Hose supporters, G. t'rost & Co 17,614 

Medicine for curing diseases of the scalp, Cleven- 

ger Hair Balsam Co 17,612 

Medicine to cure rheumatism, R. Senf tner 17,625 

Perfumery. C. B. Woodworth & Sons K,616 

Remedy for chills and fever and the like diseases, 

tonic, A. B. Richards Medicine Co 17,622 

Rubber, footwear made wholly or partly of, Brook 

Haven Rubber Shoe Company 17.609, 17.610 

Shirts, V. H. Rothschild & Co 17.(3! 

Silk and silk and cottou fabrics, W. Skinner Manu- 
facturing Company 17,626 

Toilet powder, infant, G. Mennen 17.620 

Toothpowder and cosmetics, G. W. Koester 17,618 

Whisky. Schuetz. Renziehausen & Co 17,634 

Wine, sherry. D. Hermanos 17.617 

Yeast cakes, dry compressed. Cameron Manufac- 
turing Co 17,611 

A I'rlnted copy ot the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadinn Patents may now be obtained by the 
inventors for any of the inventions named in the fere- 
going list, provided they are simple, at a cost of *40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co.. SfH Broadway, 
No? Vork. •ther foreign patwita ma; also be obtaiDed. 





LATHE 



HI Catalogue 
I Free 
El of all our 
I Machinery. 



Seneca Fails Mfg. Co., 695 Water St., Seneca Falls, N. Y. 



Scroll Saws, I 

Circular 
Sawg.Lathe: 
Mortisers. 



SEBASTIAN,MAY&GO'S 



ImproTod Screv Cstting 



LATHES 



Foot & 
Power 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Cataloguesmailedon application. 
165 "W. 3d St., Cincinnati, O. 




Owing to dissolution of partnership, 

C. H. DE LAMATER & CO. 

have closed their extensive manufactory at the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the Be Lamater Iron Works (incorpo- 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of lathes, planers, 
drilling, shaping, slotting, boring, cutting off, nut 
tapping, bolt cutting, and milling machines, gear 
cutters, emery tool grinders, screw machines, vises, 
lathe and planer tools, drills, taps, and a variety of 
small tools, boiler punching and shearing machines, 
with lot of small tools, anvils, sledges, tongs, 
blocks, rope, bolts, nuts, washers, packing, pipe, 
fittings, brass valves, bar iron and steel, steam 
hammers, and three Kider cut-off engines. 

Biillvlllii NiExiloslve Boiler 

The exclusive privilege to manufacture in this coun- 
try for sale. It. is highly recommended for both marine 
and land purposes. Thousands of horse power used in 
France, Belgium, and Russia, and there is no question 
of its being the only marine boiler of its type practical- 
ly successful through a prolonged period of time. 
Apply to Executors of C. H. De LAMATER. 

Foot of West 13th Street. New York. 



THE BEST 

or no pay. C* D. 



LIME KILN KNOWN 

PAGE, Rochester, N. Y. 



FORTY-FIFTH ANNUAL REPORT 



NEW-YORK LIFE IHSURAHCE CO. 



Office: Nos. 346 & 348 Broadway, New York. 



a".^asrxT.A.ii-2- 1, a.sso. 



Amount of Net Assets, January 1, 1890 $89,824,336.19 

REVENUE ACCOUNT. 

Premiums $26,021,655.90 

Less deterred premiums, January 1, 1S89 1,4,35,734.86— $24,586,921.10 

Interest and rents, etc 6,028,960.,')8 

Less Interest accrued January 1, 1889 461,605.24— 4,677,346.14— $2<),16.'i,2fi6.24 



DISBURSEMENT ACCOUNT. 



$118,987,602.43 



Losses by death, and Endowments matured and discounted (includinf^ reversionary addi- 
tion s to same) $6,262, 093 JJO 

Dividends (jncludinK mortuary dividends), annuities, and purcliased insurances 6,869.026.16 

Total Paid Policy Holders $12,121,121.66 

Taxes and re-insurances 252,737.17 

Commissions {including advanced and commuted commissions), brolterages, agency ex- 
penses, physicians' fees, etc 4,725,652.64 

Office and law expenses, rentals, salaries, adverllsing, printing, etc 881,768.50— $17,960,279.9! 



ASSETS. 



$101,027,322.46 



Cash on deposit, on hand, and In transit $5,917,837.72 

United States Bonds and other bonds and stoclis (marliet value, $60.438,441.91) 66,412,168.41 

Real Estate 13,242,871.87 

Bonds and Mortgages, first lien on reaJ estate (buildings thereon insured tor $14,400.00) 

and the policies assigned to the Company as additional collateral security) 18,106,512.50 

Temporary Loans (marliet value of securities held us collateral, $4,671,563) 3,709,000.00 

*Loans on existing policies (the Reserve on these policies, included in Liabilities, amounts 

to over $2,000,000) 367,394.39 

"(Quarterly and semi-annual premiums on existing policies, due subsequent to Jan. 1. 1890 1,635,645.37 
♦Premiums on existing policies in course of transmission and collection. (The Reserve 

on these policies, included in Liabilities, is estimated at $1,700,000.) 1,104.253.02 

Agency balances 90,299.54 

Accrued Interest on investments, January 1, 189J 441,^4.64— $101,027,322.46 

4,026,278,00 



Uarket value of securities over cost value on Company's books. 



^ A detailed schedule of these Uems tvill accompany the ,*Bual annual report filed with the Insurance 
Department of the St«te ol New Yorli. 



TOTAL ASSETS, JANTTARY 1, 1890, 

Appropriated as follows; 

Approved losses in course of payment $440,517.9? 

Reported losses awaiting proof, etc 375.398.86 

Matured endowments, due and unpaid (cliiiraa not presented) 40.592.49 

Annuities due and unpaid (claims not presented) 29,982.^ 

Reserved for re-insurance on exist ing policies (Actuaries' table 4 per cent, interest) 88,904,186.00 

Reserved for contingent liabilities to Tontine Dividend Fund, January 1, 
1889. over and above a 4 per cent. Reserve on existing policies of that 

class... $6,423,777.13 

Addition to the Fund during 1889. 2.300,540.16 

DEDUCT— $8.72^317.29 

Returned to Tontine policy-holders during the year on matured Tontines 1.019,264.18 



$105,053,600.96 



Balance of Tontine Fund January 1. 1890 . 
Reserved for premiums paid in advance. 



7,705,053.11 
40,046.73 



Divisible Surplus (Company's Ne'wr Standard). 



$97,535,777.68 
7,517,883.28 



Surplus by the New York State Standard (including tlie Tontine Fund) 



$105,053,600.96 
15,600,000.00 



From the undivided surplus, as above, the Board of Trustees have declared a Reversionary dividend to parti- 
cipating policies in proportion to their contribution to surplus, available on settlement of next annual premium. 



Ketums to 
Policy-holders. 

1887 $9,535,210 

1888 10,973,070 

1889 12,121,121 



Insurance in Force. 

Jan, 1, 1888 $358,935,536 

Jan, 1,1889 419,886,505 

Jan. 1,1890 49.5,601,970 



Jan. 1,1888 $83,OT9,845 

Jan. 1,1889 93,480,186 

Jan. 1, 1890 105,053,600 



New Policies 
issued. 

1887 28,532 

1888 33,334 

1889 39,499 



DOES YOUR PATENT PAY? 

If not, you should send for circular of book "Howto 
Make a Patent Pay," by a successful inventor. Treats 
on how to invent, how to interest capital, how to esti- 
mate the value of a patent, how to sell patents, on form- 
ing companies, forms for licenses, etc. I'rice $1 . 
J. F. DAVISON & CO., I'-iO Broadway, N. V. 



We have recently issued a priced Catalogue of 
MIMMO, TUNNELING &. QUARRYING MACHINERY. 

This is a large volume, profusely illustrated and com- 
piled with the view of placing intelligently before the 
public FnctN and Fi&ui-es relating to Equipment, Cost, 
and Operation of lYIininj^f Tunneling, and Quarry- 
ing i*lant8. It will be mailed free to any one inter- 
ested or engaged in ROCK EXCAVATION or 
COiVlPREHSED AIR. To others it will be sent on 
receipt of 50 cents in stamps. 

INGERSOLL-SERGEANT ROCK DRILL CO. 

No. 10 Park Place, New York, U. S. A. 



ROCK DRIllS^^Sl 



AIR COMPRESSORS &| 

GENERAL MACHINERY FOR, 



Number of Policies issued during the year, 39,499. New Insurance, $151,119,088. 
Total number of Policies in force January 1, 1890, 150,381, Amount at risk, $495,601,970. 



TRUSTEES: 



WILLIAM H. APPLETON, 
WILLIAM H. BEERS. 
WILLIAM A. BOOTH. 
HENRY BOWERS, 



JOHN CLAFLIN, 
ROBERT B. COLLINS. 
H. C. MORTIMER, 
ALEX. STUDWELL, 



WALTER H. LEWIS, 
EDWARD MARTIN, 
RICHARD MUSER, 
C. C. BALDWIN, 



E. N. OIBBS, 
JOHN N. STEARNS, 
WM. L. STRONG, 
W. r. BUCKLEY, 



HENRY TUCK, 
A. H. WELCH. 
L. L. WHITE. 



THEODOBE JH. BAItTA, Cashier. 

A. HUNTINGTON, II.D., llcdleal Director. 



WILLIAM H. BEEES, President, 
HENEY TUOK, Vice-President. 
AEOHIBALD H. WELCH, 2d Vice-President. 
EHFUS W. WEEKS, Actuary. 



RAND DRlLLCo 23 ParkPlace NEWYORi(^«:i 



VELOCITY OF ICE BOATS. ACOLLEC- 

tionof interesting letters tothe editor of the SCIeh^tific 
AMERICAN' on the question of the speed of ice boats, de- 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientipkj 

AMERICAN SrPPI.EMENT. No. 214. PriCC lO CCUtS. TO 

be had at this office and from all newsdealers. 



CATALOGUES FREE TO 




Q.^Q^HONN ?x \N\^W"\U^Jt^ 



ICE HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scte.vtific American Strp- 
PLEMENT, 50. l^rice 10 cents. To be had at this office 
and of all newsdealers. 



TOOL AGENTS WANTED 

iq every SHOP in thje United States. 

^^ SendlOcj'orCatalogue.^tationery <5c. -^ — 
THE FINEST DF MECHANrcAL TOOLS A SPECIALTY. 
. C.B.JAMES. 3B LAKE ST. CHICAGO. 



I-ightning Well-Sinking Slachinerf. 

Makers of Hydraulic, Jetting, Revolv- 
' iJ)fr, Artesian. Wining, Diamond. Tools, 
L"VVells& Prospecting-. Enfrlnes. Boilers, 
*^ Wind Mills, Pumps, etc., Sold on" 
Trial. An ENCYCLOPEDIA of 
Al,OOOEngravinEB.li:arthStratifica- 
V^3^ "ft^tion, Determination ofMiner- 
v2V ^%-«^ ^ ^ ^'^^ Quality of Water. 
^ Gives Light, finds Gold, 
Mailed for 25 cts. 
gGas Book 25 cts. 
^ The American 
,^i^ Well Worko. 
^^ AURORA. ILLS. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 U'AXER STREET, 

Pittsburgh, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Teats, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, fromM 
to 3000 feet. We also manufacture 
and furnish CYerything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
fm ft. Send 6 cents for illustrated 
catalogue. Pierce AitcHian 
and (HI Well Supply Co,, 
80 Beaver Street, New York. 



Q D B Q T /> Q ¥\ve. Felt CoTci-iuKS, 
lODKO I \/0 Packings, sneathings,&c. 
V The CHALMERS-SPENCE CO., Mfrs. 
*419-425 E. Eighth Street, New York. 




Cheap 
Printing 



fio it yourself. Cir- 
cular press $8. Size 
for small newspa- 
per, $44. Every- 
thingeasy, printed 

„ rules. Send two stamps for Catalogue to 

factory. KELSKY & CO., Meriden, Conn. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, detaite, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boata 
used on the Hudson river in winter. By H. A. Horsfall, 
W.E. Contained in SciKXTiFro Amehican Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the saiU 
ing and management of ice-boats. Price 10 cents. 



A PRACTICAL SUCtlESS. 

VAN DOZEN'S PAT. LOOSE PDLLEY OILER. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by iwould be) Eastern skeptics. 
Economy shown byreasonable prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
Van Dcjzen & Tift. Cincinnati. O 




ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for proserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price lOcents. To be hadatthisofSceandof all news- 
<]eaiers. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New York Stencil Works, Mfrs. 

100 Na8,<iau Street, New York. 



FOR LINING Wall 

AND FLOORS TO PREVENT 

WARMTH ESCAPING andV k 



SOUND, t 









p 



RESSES. 



SOTO 500 TONS, 
by Hand or Power. 

For almost every purpose requirinjir prestiure 
BOOMER & BOSCHERT PRESS CO. 

Send far 15S Went Water Street, 

OatalagvA. (»yraeuae. N. V., V* S< A. 
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Fmmded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD &, CO. 

Industrial Pablishers, Booksellers, and Importers, 

810 Wnlniic St.. IMiiladelphin, l*a., U. 8. A. 

S^T'Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



AECHITECTMiL 




Useful, Beautiful, and Cheap. 

T o any person about t o erect a dwelling house o r sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ABCHI- 

TECTS' AND BUILDERS' EDITION' of thfi SCIENTIFIC 
AMEKICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the wort suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aad approximate cost. 

Bight bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price. $:?.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



NICKEL PLATING 

POLISHING MATERIALS. 

ZUeKER&LEVETT 

CHEMICALeo NEW YORKU.S.A, 




NICKEL ANODES, 
NICKEL SALTS, 

ROUGES, 
COMPOSITION, 

BUFFING WHEELS, 
ELECTRO &. NICKEL 
PLATING OUTFITS. 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the country. Supplies in 

abundance. Prices the lowest. 

N.\TIONAL TYPEWRITER EXCHANGE, 

161 LaSnlle !*9ti'eet, dhicago. 111. 



GATES ROCK 




& ORE 

up to 1! 



BREAKER 

D yards per hour. 



Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 
Send for Catalogues. 

GATES IRON WORKS 

50 C So. Clinton St., 

CHICAGO. 

215 Franklin St.. Boston, Mass. 



S3 PRINTING PRESS . 

logue for two stamps. Kelsey & Co., Meriden, Conn. 



Do all your own 
printing. Save 
money. Cata- 



REMINGTON 




STANDARD TYPEWRITER. 

Gold Medal-Faris Exposition, li^89. 

WyckoflT, Seamans & Benedict 

3Sr BROADWAY, NEW YORK. 



CHICAGO NICKEL WORKS. 

MANUPACrnREBS OP 

Sohn's Patent Foot Rest, 

And Other MetalSpecialties. 

We make a specialty of manufacturing 

on contract all kinds of metal articles, 

small machinery, etc. Have the largest 

, nickel-platingworksintliewest. Obtain 

\ ouresttmateonworkandsubmitmerito* 

rioua patents for manufacture and sale. 

CHICAGO NICKEL WORKS. 93&95 E. Ohio St. Chicago 




2nd 



MACHINERY 



N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 




CLARK^S NOISELESS RUBBER WHEELS. 

Absolutely prevents splintering and wear- 
ing of floors caused by useof iron wheels. 

Adapted for Trucks, Boxes, Baskets.Tables 
and work of every kind in Mills, Warehouses, 
etc. Also furniture casters. Catalogue free. 
Geo. P. Clark Box L Windsor LockSjOonn. 



The Koch Patent File, for preserving newspapers, Mag- 
azines, and pamphlets, has been recpntly improved and 
price reduced. Subscribersto the Scientific Ameki- 
CAN and Scientific American Supplem jcnt can be 
supplied for the low price of fl.50by mail.or $L25 at the 
office of this paper, Heavy board sides; inscription 
"SCIENTIFIC AMERICAN." in eilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN *fe CO.t Publishers sciENTiFia American. 



SHORT HILLS, N.J. -B0X9lAr 

'ONS.BRUSH&DIP. L ACCIUERS. VARNISH. SHELLACS.BLACKS. BRILLIANT & DEAD, 
V, „f ANS.AIR DRYING. ENAMELS, TRANSPARENT.FOR METAL AND VJOOD.PROOF AGAINST 
ACIDS AND ALKALIES. —WRITE F.OR CATALOGUE — 



P U L LEYS HANGERS, ^^'''^^^^^^^^^^^"^^ 
FRICTION CLUTCHES, -a.^ f^x-^' fi^oo. jxt.y 



NOW READY. 



Pj xperiii^eiital [N ciei^ce, 




I Penberthy Automatic Injector. 

Cost less than others and do equal work. 
Lift 20 feet and work from head aa well. 
Restart themselves and require no watch- 
ing. Will lift through hot pipes, work 
from 25 to 150 lbs. pressure. Parts remov- 
able without disconnecting, also in- 
terchanceable. Send for pamphlet. 
Penberthy Injector Co-, Detroit, Mich. 
Donegan & Swifts, 174 Fulton St., 
New York. 
Park & Lacy, SanFrancisco. 
L. M. Rumsey Mfg. Co., St. Louis. 



* UNIQUE" SCREW HOLDING SCREW DRIVER 

Sample, by mail, 50 cents. 



50c, ^^ 



50c. 



The AT.FOitD & Berkele Co., 77 Chambers St., 
P. O. Box 3002, New York City. 



GAS & GASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 

VAN DirZEN 

IGis £ Gasoline Engine C«. 
t.2d SI., Cincinnati, 0. 




ON GAS ENGINES. — A VALUABLE 

paper by E, Delamare-Oebouttevllle, touchine upon the 
history of gas motors in general, and describing in de- 
tail the" Simplex" engine invented by the author and 
Mr. Maiandin. With 23 figures. Contained in Scientific 
American Supplement. Nos. 715 and 716, Price lO 
cents each. To be had at this office and from all news- 
dealers. 




HoskiDs' Patent Hydro-Carbon 
BLOW-PIPE 

AND ASSAY FURNACES 

No dust. No ashes. Cheap, 
effective, economical, port- 
able, and auiomatic. 
Send for Price List. 
W. Hoskins.SI S. Clark St.. 
Room 60. Chicago, 111. 



WESTERN MINERAL WOOLCK 




Ql RECTORY OF s^^V $< Per 

Patent SolicitQr«| 
^..x Model Ma.kftrs . 

,'%><«5a%\.'""* All Tradpa interesting 

4 V^>/4> ^:;rr^-..^- — 



The INVEWTOR. 



THE STEAM ENGINE; IT8 PRINCI- 

pies, its development, its future and perfection.— A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. With 2 
figures. Contained in Scientific American Supple- 
ment, No. 686. Price 10 cents. To be had at this 
office and from all newsdealers. 



COMPLETE Steam Pump 

10 Sizes from \i 1° l75 X, 



PRICES AKO 



^ IVanDuzen&TIft 

■'' ,— . \ - SOLE MAKLRS. 



We make a specialty of manufacturing and selling 
advi>rtiain&: noveltips. We buy patents in this line, 
or manufacture and sell on royalty. We employ a large 
number of bright agents. Correspondence solicited. 
Wilbur Publishing Co.,541The iiookery,Chxcago. 



By Geo. M. Hopkins. 

740 Pages. 680 Illustrations. 
PRICE, by mail, postpaid $4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



EXCELLENT BLACK COPIES, only squaled by Litho 
eraphy, of anything writUn or drawn with atvy Pen 

Specimens'free AUTOCOPllST 
Ten Eyck & Parker, 66 Pine Street, New York. 



COP: Elm. ^h 






When writing to us please mention Scientipic American. 



PWHEEfi RUBBER PACKING 



SI RING PACKING. 

CTION. SPECIALLY ENDORSED FOR HiGH SPEED ENGINES 

ARTicuLAR5TD ERIE RUBBER CO ERIE ?•*. U.S.A. 



CAMIIVlPC Al A P 111 lie ice in few minutes 
rAlfllLI lUC IfflAUniRC Price,$10 to $185 
Circular. L,. Dermigny, 126 West 25th Street, New York. 



f^be Graduated Pressure, Self -Ad justing Duplex 
-■- Sprmg Trues. Unapproachable for ease or effective- 
ness. Parties using trusses, or seeking a valuable patent 
right, may address M. Hutchins, Hotel Gladstone, Dud- 
ley Street, Boston, Mass. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling apd General 
Machinery. Flour Mill Rolls Ground and Grooved. 
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NICKEL 

ELECTRmATING 

APPARATUS 

AND 

MATERIAL 

HANSON,VANWINKLE&CO. 

NEWARK, N.J. 
92 LIBERTY ST. N.Y. 


lOO 

■-IN U 


■^^ 





ROOVERS BROS., Electricians, 

Manufacturers of all kinds of 

LIGHT SPECIAL MECHANICAL 

AND BLBCTRICAI, OOODS. 

COIN-ACTUATED MACHINERY A SPECIALTY 

36 &, 38 BRIDGE STREET, 

Cor. Plymouth St. BROOKL.VN, N. Y. 



WNVKNTORS!— We make aDythiDtt you want from a 
■■■ Screw to Complete Working Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. A. J. Weed & Co., 92 Fulton St.. N. Y. 



Trade 

Marks 



TO INVENTORS I--PATENTS, 

and Copyrights. Agency Office for ITAL<Y--Rome 

E, via Cavourl9i,Ii,GATTA, Highest references. Eng- 
lish correspondence. Commissions and representations. 



SEATTLE 



The "Queen 
City" and 
M etropolis 
of the New 
St'ate of 
Washington 

For Illustrated Descriptive Matter write to the Lead- 
ing Real 

Estate 

and Fi- 

nanci a I 

Brokers 

Seattle. 



L/tau^ndt$^Ccm/n/^ 



BARREL, KEG, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

Trnss Hoop DrlTing. E. & B. HolmeS^ 
BUFFALO, N.Y. 




FAIRHAVEN, WASHINGTON, V^^ '^L^.^^T^.l^'^l 

coming the railroad centre of the Northwest ; has three 
banks, saw mills, electric light and railways, waterworks, 
schoolhouses, and churches ; manufacturing centre ; 
homes and emplovment for men with trades; business 
openlnga of every bind. For particulars, address FAIE- 
HAVBN LAND CO., Fairhaven, Washington. 



Factories 
Wanted 



At EAST CHATTA- 
NOOGA, adjoining 

CHATTANOOGA 

TENN., the Hub of 

the South and centre of 

coal and iron industry. 
Population In 1880, 

13,000; 1885.25,000; 1889. 

55,000. Cheap iron, 
coal, wood, and labor. Low taxes. River front. 
Nine railroads, more building, giving cheap railroad 
and water transportation in all directions. Climate, 
water supply, and drainage unsurpassed. Free sites 
and other inducements to manufacturers. 

For full particulars, address EAST CHATTA- 
NOOGA fiANU CO.. Chattanooffa, Tenn., or 
L. B. Russell, Sec'y. 96 Summer St., Boston, Mass. 



sPerMeilEtticBelUi 

FOR 

SWIFT RUNNING MACHINERY. 

Write for Descriptive Catalogue to 

CHAS. A. SCHIEREN & CO. 

45-51 FERRY ST„ NEW YORK. 




New VINEYARD. RICYCLF^ 

All Steel, rubber tire DIU I UkEW 



Hi^h grade,— cowhorn bars, spade handles, 
lyKirkpatrick saddle; Warranted one year. 

50md. worth $55, lor $32 1 44-iii. worib $40, for $22 
___ 48-ln. worth $50, for $27 42-in. worth »35, for $20 

CAT A . FREE. 46-in. worth $45, for $25 1 38-in. worth $30, for J17 

Tangent spokes $1 extra. Easypayments. Agts.waQted 
BOTTSB. HAZARD d; CO., 16 G Street. Peoria, lU. 



TffULTlPLICATION and DIVISION TABLE 

■^'* for all numbers between 1 and 100. Chart 12 in. by 
15 in. Best, cheapest, and quickest method of perform- 
ing multiplication, etc. Boiled in tube, by mail, 25 
cents each, |2 per dozen. 

C. H. GILLETT, Appleton. WIS. 



bCR I O WBR I CUquick sales, SAMPLE FRK. A ran 
opportunity, deo. A. 9cott, 848 Broadway, N. Y. 



DEAF' 



■NESS & HEAD NOISES CURED br 
Peck's INVISIBLE TUBUltR EAR 
CUSHIOHS. Whispers heard. Com- 
fortable. Successful where all Remedies FAIL. lll8.book& 
proofsfree. Address F.illSCOX, 668 Broadw.7, New York. 



MUNN & CO Publishers, 

Office tts Stole J^fWitiif giwertaw, 

361 Broadway, New York. 

US. Enelneer Oflice, No. 1928J^ Pennsylvania 
• AVENUE, N. W. WASHINGTON, D. C. March 1, 1890. 
To whom it may concern. Whereas navigation is 
obstructed and endangered by the wreck of it canal boat, 
name unknown, lying in the mouth of the Great Wico- 
mico River, Va. : Notice is hereby given to all persons 
interested in said vessel, her cargo, and all other pro- 
perty therein, thut if, within thirty (30) days from the 
date of this advertisement, they shall not have signified 
to me their intention and taken preliminary steps to 
move said wreck, etc., as soon as practicable, the same 
will be considered as abandoned and derelict, and will 
be removed by the United States, under authority of 
law. Sealed proposals, in triplicate, for the removal of 
said wreck ftill be received at this office until 12 o'clock 
noon on April 7, 1890, and then opened. The attention 
of bidders is invited to the Acts of Congress, approved 
February2G, 1885, and February 23, 1887, vol. 23, page 332, 
and vol. 24, page 414, Statutes at Large. The United 
States reserve the right to reject any or all proposala 
and to waive any informalities. Information furnished 
on application. By authority of the Secretary of War, 
S. T. ABERT, United States Agent, 

Office of U. 8. iiiglithoiiiite Engineer, 3d Dist.« 
TOMPKINSVILLE, N. Y., March 11, 1890.— Sealed pro- 
posals will be received at this office until 2 o'clock P. M. 
on Friday, the 28th day of March, 1890, for furnishing 
and installing an Incandescent Electric Light Plant at 
the Statue of Liberty, Bedlow's Island, New York Har- 
bor. Specifications, forms of proposal, and other intor- 
mation may be obtained on application to this office. 
The right is reserved to reject any or all bids, and to 
waive any defects. 

D. P. HEAP, Major of Engt7uers, U. S. A,, Engineer. 
Third L. H. District. 

PROPOSALS FOR FIRE APPARATUS. 

Sealed proposals will be received by the Board of Edu- 
cation of the City of Detroit, Michigan, until Wednes- 
day, March 26, 1890. for Fire Apparatus sufficient to 
suitably equip the public schools of the City of Detroit. 
Bidders to submit their apparatus for inspection on the 
above date, and also deposit with the Secretary, at the 
time of filing proposal, a certified check for one thousand 
dollars ($1,000), ora bidding bond fora Mke amount, con- 
ditioned, that should a contract be entered into, that 
they will furnish a good and sufficient bond to indem- 
nify the Board of Education against any claim for in- 
fringement of patent, and for tne faithful performance 
of the contract. The Board reserves the right to reiect 
any or all bids. 

JNO. R. KING. Secretary, 

FOR SAIiBt 

The Plant of the "TRENTON LOCK & HARD- 
WARE CO.," situate on the line of the Penna. R. X. 
and the D. & R. Canal, Trenton, N. J. Large Buildings 
and Foundry. Will be sold at a bargain. Send for a 
map and description. Apply to 

B. M. PHlLIilPS, RenI Estate Agent, 

185 Broad Street, Trenton, N. J. 

FOR SAI^E.-Patent No. 409,949, Aug. 27, '89. Trans- 
planter, Planter, and Post Hole Digger. Awarded me- 
dal at American Inst. Fair. R. Foster, Cazenovia, N. Y. 

CONDENSATION OF CARBON PAR- 

ticles in Smoke. By R. Irvine, F.R.S.E.— An account of 
experiments made with a view to the application or elec- 
tricity in the manufacture of lamp black. Contained in 
SCIENTIFIC American Supplement. No.'yi'^. Price 10 
cents. To be bad at this office and from all newsdealers. 

Jhe S cientific A merican 

~PUBLICATI0J^FOR m. 

The prices of the different pubHcations in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly one year . (3.00 
The Scientific American Supplement (weekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year, . , 3.00 

The Scientific American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
OP express money order, or draft to order of 

MUNN Ac CO., 361 Broadway, New York. 



WORKIMG MOD El S &. LIGHT IVIACHINERY. INVENTIONS DEVELOPED. Seiul for Moflel Circular. Jones Bros. E Co.. Cin'ti. 0. 



) 1 890 SCIENTIFIC AMERICAN, INC. 
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$mnixiu %mmtm. 



[March 22, 1890. 



^^^dperti^cnrenis. 



Inside l*nee. encli iimerilnn - - - 7 ^ cents a line. 
Hack I*a8:i>, each iiiKfi-iioii - - - 91.U0 a line. 

The above are charges per apate line— about eiKht 
words per line. I'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement.s at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office aa early as Thursday morn- 
ing to appear in next issue. 

Look at these pictures. What do you want shoes 
for ? to look well on the foot, or to look well wheu 
held in the band ? 




The James Means $3 Shoe will not please spend- 
thrifts. We do not claim that it is the most styli^sh 
shoe ever sold, what we do claim is, that no shoe of 
any price, having its durability, can compare 
"with it in style, finish and perfection of fit. 

Every genuine pair is stamped plainly on the sole 

JAMES MEANS 
$3 SHOE. 

If the name is not spelled exactly as you see It 
here, the shoes are only imitations of our James 
Means $3Shoe, which Is the original $3 Shoe. 

Any retailer In the United States can supply you 
if you do not let him sell you some less durable shoe 
which pays him a larger profit. If your dealer will 
not supply you, please write us a postal card, giving 
us his name and telling us what he says to you. 
Then you will hear from us. These shoes are made 
In Lace, Bptton and Congress, with extra quality 
elastics, ir you have been disappointed by the 
Imitations of our goods, that must make you all the 
more anxious to get the genuine. 
JAMES MEAKS & CO., 41 Lincoln St., Boston. 



Bristol's Patent Steel Belt Lacing 




READY TO APPLY FINISHED JOINT 

Saves Time and Requires No Special Tools. 

SAMPLES SENT FREE. 
Box of 67 Inches, assorted, sent postpaid for $1.00. 

THE BRISTOL'S IVIFG. CO., 
Or 132 Nassau St., New Vork. Waterbury, Conn. 





TRADF fiFPRET American cutlery is often condemned by people who fancy they talk from m:- 



lerience, when the chances are they never owned an American made knife. 
■■■■MHMMMM^^H^^^H^HM^ ^^even-eighths of the goods sold here under American names are made in Ger- 
■ ■ many. If genuine American blades were not excellent, would foreigners steal in under them? The Maher 
& Groah goods are hnnd forged from razor steel, as blades were made 100 years ago. Every one is tested 
and warranted. The firm aims to deal direct with consumers, ignoring middlemen. Their 80 page free illus. list 
gives hints on using, choosing, and sharpening knives, razorii, sciHsom, etc., which are the result of a life- 
time's study. Take the knife shown here, exact 
size, made on honor price 65c. Sample, for 
awhile sent postpaid, 4Sc,; 
clubs of 5 or more, 40c. each 
postpaid. 7 in. steel 
shears. 60c. Knife 
and shears, St. 
Fine three blade 
penknife, Vtl* 

laher & Grosh, 

40 S Street, 
Toledo, Ohio. 




THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
TiFK' AMERICAN SUPPLEMENT. No. 6-J4. Price 10 
ceuts. To be had at this office and of all newsdealers. 



JAMES B. EADS.— AN ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment. No. 59'-i. Price 10 cents. To be had at this 
Office and from all newsdealers. 

WheelJDg is Better than Walking. 

Victor Bicycles 

Are Better than Any Others. 
Catalogue Free. 

(Werman Wheel Co., Makers. 

Cliicopee Falls, Mass. 

THE COP YINCt PAB— how TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by whicntne copies are made; ho w to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific American Supplement. No. 
438. Price 10 cents. For sale at this oflQce and by all 
Dcwsdealers in all parts of the country. 

NEW KODAKS 

" You press the button, 
we do the rest." 

XSeven New 
Styles and 
Sizes 

AT.I. LOADED WITH 

Transparent 
Film f>. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catuloiiuf. ROCHESTER, N. V. 

ELECTRICITY, LIGHT AND HEAT. 

— A lei;ture by Prof. C. F. Brackett, delivered before 
the New York Electric Club-Facts about electrical con- 
ductors. Production of electric Msht in the cheapest 
possible way. The relations between the three vibra- 
tory forces and the significance of Herz's recent experi- 
ments. Contained in Scikntific American «uppi-e- 
mknt, Nos. 683 and 684, I'rice !<* cents each. To be 
had at this office and from all newsdealers. 




oAMAGK LANTEP 

- With Oil- lamps have no EqUAL 

Views "WL SUBJECT 

EASTERN PRICES GUftl\ANTEEO 

L. MANASSE 
88 MADISON s^CHICAGO ILL 




COLUMBIAS" 

HIGHES T CRAP E ONLY. 

Cataloene Free. 
PnPp MFP Pn BRANCH houses: 

rUrC nirUi UU, 12 Warron St., NEWYOBK. 

77 Franklin St., BOSTON. 291 Wabash Are., Chicago. 



THE-ONLY-PR/\CTICALA<i Ip 

L1¥=PRI€1D M h 

fifPEWRHERU 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Makers of Columbia Cycles, 

Boston, New York, ("hicaH:o. 




3 to 40 H. P. 



The MOTOR of 19th fENTUKY. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
poiver. For circulars, etc., address 

Economy, Keih^biiuy. Chatter Gas Engine Co. 

simplicity. Safety. P. O. Box U8, Sterling:, III. 




C * %JU |» Wanted 50.000 Sawyers O A M/ A 
^^ #* WW Wand Lumbermen t o O #% wW ^^ 

A send us their full address for a copy of Era- ^ 
erson's iW^ Book of SAWS. We are first A 
to introduce Natitkai. Gas for heating and ^% 
W tempering Saws with wonderful efiect up-%Aji 
on iraprovmg their quality and toughness, WW 



enabling us to reduce prices. 
EIHERS4IN, SMITH & 

Heaver FalU, Pa 



Address 

CU. (L.c<!.), C 




INV ENTORS and otliers oesirin./ new articles manufac- 
tured and introduced, address P. O. Box 8f). Cleveland, O. 




Scientific Jook Catalogue 

UECENTl^V PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address ai application. 

IHUNN iSc C<»., Publishers Scientific American. 

361 llroadwiiy, ^ew Vork. 



A NEW GALVANOMETER FOR PRO- 

jection.— An interesting paper by Prof. J. W. Moore. 
presenttUE an elaborate series of experiments on induc- 
tion, magnetism, etc., arranged for projection upon a 
screw, or to be performed with the new galvanometer 
which the author describes. With 14 figures. Contained 
in Scientific American Supplement. No. 696. 
Price lOcents. To be had at this office and from all 
newsdealers. 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMPROVED STEAM SAGE 

_ STEAM ENGINE INDIOATOE 

Single ISell <'hime Whittle, and all Instruments 

used in connection with Steam, Air and Water. 

Sole Agentsfor Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. ?.«r.ri&a!*,: 




CUTLER desk: 



BEST IN THE WORLD. 

A. CUTLER & SON, 
I BUFFALO, N.Y., U.S.A. 



HOME-MADE INCOBATOR.—PRACTI- 

cal directions for the manufacture of an effective incu- 
bator that has been carefully tested and found to per- 
form all that may be reasonably expected ; with direc- 
tions for operating. With 4 figures. Contained in Sci- 
entific AMERICAN SiTPPLKMicNT. No. 4i30. Price 10 
cents. To be had at this oflace and from all newsdealers. 



JVC 



Experimental Work. I^ight and Hpecial Machinerv to 
order, N. ERIjANDSEN, 107 Rivington St., New York. 




PATENTS! 

MESSRS. MUNN & CO.. in connection with the publi- 
cation of the SCIENTIFIC American, continue to ex- 
araine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have bad forty-one years' 
experience, and now have unequaled facHities for the 
preparation ot Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States. Canada, and foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infrintrements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charee, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues. Infringements. As- 
signments, Rejected Cases. Hints on the Sale of Pa- 

We'also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of hecuring 
patents in all the principal countries of the world. 

MUISN &. CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH Ob'FICES.-No. 622 and 624 F Street, Pa- 
cific Building, near Uh Street, WftsbinBton, O, C. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 




BASE BALL. — A DESCRIPTION OP 

the great national game of the United States, by an 
English writer. Jno. Newton Crane, with diagram of 
the field and 7 illustrations of players. Contained in Sci- 
entific AMERICAN Sitpplkmknt, No. 693. Pricc 
10 cents. To be had at this oflSce and from all news- 
dealers. 




The CHANDLER 

WATER MOTOR 

Works well on liOW and Hieh 

Pressures. 

Single, Duplex, Triple, and Quad- 
ruple Automatic PISTON MO' 
TORi^itidaptedtoallclassfsof work. 
Send for Circulars. 

WM. H. LOCK, Buffalo, N, Y. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now pubhshed. It goes into all the States and I'errito- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific Ameiiican. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wiiicn you decide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of tirpt column of this page, or ad- 
dress lYlLNN &: CO., Publiittieri!i, 

3<jl Bi-oadn'ar. New Vork. 




THREE ELEVATORS 

A Day is the output of 

OTIS BROTHERS & CO.'S 

Passenger and Freight Elevator Works, 
General Office, 38 Park Row, New York. 

THE OTIS ELEVATOR 



GRAVES 

PASSENGERS. FREIGHT , 



lEVATORS. 



L.S.Graves &SoN Rochester N.Y. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have suflSclent power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in Scientific American 
Supplement, No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 
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- ^for^JEnTERTAINMENTS 

LanternSlid es Colored 8,Uncqlored 

c^^QUEEN &C0. 



-fePHll-A . PA.^- 



COMPTOMETER 

AI I ARITMETHICAL 
HLL PROBLEMS 

Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent, of time. 
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